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Abstract
Background: ADHD is characterized by a high prevalence, functional impairment across the
lifespan, negative long-term consequences, and a heterogeneous etiology, rendering it of
significant public health import. Despite this, there is still a significant delay to treatment as well
as low rate of lifetime treatment contact in the ADHD population, which may potentially
increase the associated personal and public health burdens. Due to this delay to treatment and
requirement of symptom onset before the age of 12, adults seeking ADHD assessments provide a
challenge to clinicians to determine if symptoms were present in childhood. The current study
investigated the consistency of retrospective parental and self-recall of childhood symptoms and
explored potential avenues for improving assessment of symptoms of ADHD in childhood.
Method: Participants were recruited from an outpatient mental health clinic and a developmental
research program. Data were collected from 50 parents and 40 children (Time 2 age M=13.63;
SD=3.09; range 6.87 - 20.50). who had previously completed a measure of ADHD symptoms
(Time 1 age M=9.48; SD=2.65; range 5.44 - 14.92). Participants completed a retrospective recall
of previous child ADHD symptoms using the same symptom measure they completed earlier.
Participants also completed measures of child current ADHD symptoms and associated
impairment, and a retrospective report of child temperament.
Results: Repeated measures ANCOVAs were conducted to assess the difference between
retrospective recall and past symptom reports. Results suggested that Time 1 childhood
symptoms of ADHD were significantly higher than Time 2 retrospective reports. ADHD
diagnostic status only affected self-report of childhood hyperactivity/impulsivity symptoms, such
that youth with ADHD demonstrated more consistent report of hyperactivity/impulsivity over
time. Multiple linear regressions suggested that Time 2 symptoms of ADHD were the most
significant factor in predicting Time 1 childhood symptoms for parent report and child report of
attention problems. Linear regressions assessed the relationship between retrospective recall of
Time 1 temperament traits and past, current, and retrospective reports of ADHD symptoms.
Parent reported child reward dependence, novelty-seeking, and self-directedness temperament
traits were associated with parent report of childhood ADHD symptoms. Self-reported noveltyseeking, persistence, reward dependence, and self-directedness were the most significant
temperament correlates with parent report of childhood ADHD symptoms.
Discussion: Results were consistent with previous research and suggested that parents and youth
tend to underreport previous symptom levels of inattention and hyperactivity/impulsivity. Higher
parent reported reward dependence was associated with lower inattention and
hyperactivity/impulsivity in childhood. Higher novelty-seeking was associated with both
inattention and hyperactivity/impulsivity in childhood. Lower parent reported self-directedness
was associated with higher parent reported hyperactivity/impulsivity. Regarding self-report,
higher novelty-seeking was associated with childhood inattention and hyperactivity/impulsivity.
Further, higher self-directedness and reward dependence were associated with childhood
hyperactivity. Finally, higher self-reported persistence was associated with higher inattention in
childhood. These results provide preliminary data suggesting that assessing child temperament,
specifically related to motivational processes and reward seeking may aid ADHD diagnostic
processes.
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1
The Consistency of Self and Parental Retrospective Recall of Childhood ADHD Symptoms
Attention deficit / hyperactivity disorder (ADHD) is a neurodevelopmental disorder with
onset in childhood (APA, 2013), yet provides a significant challenge for evaluating symptoms
across the lifespan. Adults present in high numbers for initial ADHD assessments due to the
significant delay to treatment for ADHD (Dakwar et al., 2014; Oliva et al., 2020), motivations to
malinger ADHD (Musso & Gouvier, 2014), and symptom overlap between ADHD and other
disorders (Katzman, Bilkey, Chokka, Fallu, & Klassen, 2017). Further, the age of onset criterion
in the DSM – 5 requires several symptoms or behaviors associated with ADHD –not full
diagnostic criteria—to be present in childhood for an ADHD diagnosis (APA, 2013). Thus,
understanding and improving our evaluation of ADHD is important to promote accurate
diagnoses across the lifespan.
ADHD
ADHD is a commonly diagnosed and treated childhood-onset psychiatric disorder
associated with long-term functional impairment across the lifespan (Akinbami, Liu, Pastor, &
Reuben, 2011; Spencer, Biederman, & Mick, 2007). Data from the National Health Interview
Survey found that the lifetime prevalence of children with ADHD diagnoses has increased from
7% to 9% from 1998 to 2000 through 2007 to 2009 (Akinbami et al., 2011) and epidemiological
studies estimate rates as high as 11% in the United States (Visser et al., 2014). More
conservative estimates using rigorous assessment still provide a prevalence rate of 4% in the
general population (Mohammadi et al., 2019). Phenotypically, ADHD is characterized by
symptoms of inattention, hyperactivity, and/or impulsive symptoms across multiple settings that
cause significant functional impairment (American Psychiatric Association [APA], 2013). There
is great heterogeneity in the behavioral phenotype of ADHD due to the wide variety of possible
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symptom combinations that could lead to a diagnosis (Qian et al., 2019; Wåhlstedt, Thorell, &
Bohlin, 2009).
ADHD across the Lifespan
In order to receive a diagnosis of ADHD, behaviors associated with ADHD symptoms
must be present before age 12 (APA, 2013), while associated impairments and symptoms are
often seen well into adulthood (Kessler et al., 2005). Children with ADHD are at risk for school
failure, emotional difficulties, dysfunctional peer relationships and legal difficulties as
adolescents (Spencer et al., 2007). Across the lifespan, ADHD symptoms are associated with
significant impairment in areas such as educational / occupational, motivational, social, and
emotional functioning (Merrill et al., 2019; Molina et al., 2009; Schipper et al., 2015). ADHD is
also a risk factor for psychiatric comorbidities such as oppositional defiant disorder (ODD),
conduct disorder (CD), major depressive disorder (MDD), substance use disorders (SUDs), and
anxiety disorders, and predicts polysubstance use, involvement with the legal system, poor
academic performance, psychological maladjustment, employment difficulties, immaturity, and
divorce (Merrill et al., 2019; Spencer et al., 2007). ADHD is associated with a great number and
severity of health and medical risk factors (e.g., smoking, obesity), reducing life expectancy by
as much as 20 years (Barkley, 2018). In addition to costs incurred by individuals, ADHD poses a
significant economic burden on the United States of up to $116 billion annually (Hodgkins,
Montejano, Sasané, & Huse, 2011). All of the above makes ADHD a significant public health
problem (Centers for Disease Control [CDC], 2019).
Although the associated impairments often persist, not all children with ADHD will
become adults with ADHD (Lasser, Goodman, & Asherson, 2012). In both typically developing
children and children with ADHD, hyperactivity symptoms decline, though inattentive
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symptoms persist over time (Spencer et al., 2007). The developmental trajectories for children
with ADHD are quite heterogeneous with 20% of children functioning poorly at a 4-year followup, 20% functioning well, and 60% functioning intermediately (Biederman, Mick, & Faraone,
1998; Spencer et al., 2007). In young adulthood the percentage of individuals with childhood
ADHD who still meet full diagnostic criteria drops to 15% (Faraone et al., 2015). However
impairing symptoms and functional impairment remain in the majority of young adults
diagnosed with ADHD in childhood (i.e., 71% retain impairing symptoms and 65% experience
functional impairment) (Faraone et al., 2015). This may be due to natural maturation where some
ADHD behaviors are inhibited (e.g., adults with ADHD do not climb on furniture), yet they have
not learned some of skills that they missed in childhood. The persistence of ADHD is predicted
by a variety of factors including symptom severity, maternal psychopathology, family size,
psychiatric comorbidity, aggression, and early delinquency problems (Biederman et al., 1998;
Faraone et al., 2015; Spencer et al., 2007). In short, ADHD is a heterogeneous and clinically
significant disorder with a multitude of negative outcomes across the lifespan.
The Executive Functioning Phenotype
In addition to core symptoms required for a diagnosis (APA, 2013) and heterogeneous
developmental trajectories and outcomes (Biederman et al., 1998; Spencer et al., 2007), ADHD
is associated with diverse neuropsychological profiles (Sonuga-Barke, Bitsakou, & Thompson,
2010). ADHD is associated with difficulty in several forms of attention (e.g., covert, selective,
sustained attention) (Barkley, 1997). However, there is great diversity in attention performance,
including the propensity for individuals with ADHD to hyperfocus on highly reinforcing tasks
(Ozel-Kizil et al., 2016). Executive functioning (e.g., response inhibition, planning, working
memory, cognitive flexibility) challenges are consistently reported (Brown, 2013). However,
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executive functioning challenges are not present in all children with ADHD (Sonuga-Barke,
2005).
ADHD is also associated with variations from neurotypical children in temporal
processing, inhibition, and delay-aversion (Sonuga-Barke et al., 2010). However, most
individuals with ADHD do not demonstrate variations in all three domains (Sonuga-Barke et al.,
2010). ADHD may be described as lower ability to inhibit previously rewarded responses
(Kofler et al., 2013), behavioral stimulation-seeking, an aversion to delayed rewards, and lower
intrinsic motivation for socially desirable tasks (Beauchaine & McNulty, 2013). Overall, the
executive functioning impairments of ADHD are heterogeneous and dimensional across domains
of attention, temporal processing, and self-regulation of behavior (Beauchaine & McNulty, 2013;
Kofler et al., 2013; Ozel-Kizil et al., 2016; Sonuga-Barke et al., 2010), further marking it a
disorder of great phenotypic heterogeneity.
Etiology and Pathways to ADHD
Although ADHD is associated with core symptoms and dysfunction (Beauchaine &
McNulty, 2013; Kofler et al., 2013; Ozel-Kizil et al., 2016; Sonuga-Barke et al., 2010), ADHD
etiological theory is multidimensional and the literature cites many likely pathways to the
disorder (von Rhein et al., 2015) including genetic, neurobiological, and environmental factors
and the interactions between these factors.
Environmental factors. The environment is important in the development of ADHD.
Prenatal exposure to toxins such as lead, nicotine, alcohol (Faraone, 2003; Nigg, Nikolas,
Knottnerus, Cavanagh, & Friderici, 2010), and air pollution (Oudin et al., 2019), low birth
weight, childhood adversity, low socioeconomic status (SES), and parental psychopathology are
risk factors for ADHD (Biederman & Faraone, 2002; 2005; Wüstner, Schlack, Hölling, Klasen,
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& Ravens-Sieberer, 2019). Childhood socialization influences such as coercive parenting may
maintain ADHD symptoms, which have a bidirectional influence in maintaining negative
parenting styles (Beauchaine & McNulty, 2013; Harold et al., 2013). That is, coercive parenting
styles that do not support the facilitation of growth and cause conflict in the family may increase
expressed ADHD symptoms, which then increases coercive parenting practices. Further,
common symptoms of ADHD, such as impulsivity, may be reinforced by environmental
consequences (e.g., immediate gratification) that lead to symptom persistence (Aase &
Sagvolden, 2005; Beauchaine, Gatzke-Kopp, & Gizer, 2017; Beauchaine & Hinshaw, 2017;
Wüstner et al., 2019). Thus, environmental factors can play a role in both the etiology and the
maintenance of ADHD.
Genetic and neurobiological factors. Genetic transmission plays a significant role in the
development of ADHD (Biederman & Faraone, 2002, 2005; Faraone & Larsson, 2018). A metaanalysis on genome-wide association studies (GWAS) identified 12 independent loci that
provide additive risk for developing ADHD (Demontis et al., 2019). This suggests a dimensional
polygenic architecture for ADHD where each additional genetic risk factor incrementally
increases the risk for ADHD and associated behavior (Demontis et al., 2019). Further, gene loci
associated with the norepinephrine (NE) and dopamine (DA) pathways are associated with
ADHD risk (Faraone & Larsson, 2018). Finally, insufficient brain activation and/or delay in
maturation of neurobiological structures may also be implicated in ADHD. Neuroimaging
studies have indicated a structural cortical immaturity associated with persistent ADHD (Shaw et
al., 2007), though this link is unclear in remitted childhood ADHD that does not persist into
adulthood (Hoogman et al., 2017). Immaturity in these brain structures may be associated with
difficulty with emotion regulation, hyperactivity, and reward processing (Hoogman et al., 2017),

6
which are characteristic of ADHD (Shaw, Stringaris, Nigg, & Leibenluft, 2014).
Theoretical integration of genetic and environmental factors. There are likely
complex interactions between biopsychosocial factors leading to the development and
maintenance of ADHD. Sonuga-Barke (2005) suggests that these theories are best supported by
integration of underlying genetic / neurobiological risk factors that are associated with behavioral
phenotypes. These phenotypes may then be rewarded in some situations, yet maladaptive in
others. Environmental moderation and personal adjustment may increase or decrease the
likelihood of ADHD symptoms, the associated impairment, and the persistence of the disorder.
The multiple pathway models of ADHD describe how atypical neurobiological circuits
cause impairments in certain types of performance (e.g., inhibition), which lead to a maladaptive
behavior (e.g., impulsiveness, inhibitory deficits, temporal processing anomalies) in
environments that demand the difficult behavior (e.g., inhibition) (Sonuga-Barke, 2005; SonugaBarke et al., 2010). This then may cause individual failures in contextually demanding
environments (e.g., socially, at school, at home). Then, this failure may elicit a negative response
from a significant social figure (e.g., parents, teachers, friends). If this negative response is
perceived as aversive, then the child may increase their avoidance of situations that demand
these behaviors. Over time, avoidance leads to failure to develop necessary skills for the adaptive
behavior (e.g., the child never learns to delay rewards, regulate attention), compounding existing
maladaptive traits/behaviors and leading to continued failures in these environments. The
outcome of these interactions between neurobiological factors and environmental effects is then
persistent symptomology and associated impairments.
The multiple pathway models of ADHD (Sonuga-Barke, 2005; Sonuga-Barke et al.,
2010) help explain phenotypic heterogeneity in ADHD (Sonuga-Barke et al., 2010). There are
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likely underlying factors that add risk for developing dimensional symptoms of ADHD
(Demontis et al., 2019; Faraone & Larsson, 2018; Hoogman et al., 2017). This dimensionality
leads to a range in the severity of performance-related impairments. Heterogeneous
environments then shape symptom and impairment trajectory (Sonuga-Barke, 2005).
Environments that facilitate exposure to challenging tasks with personal (e.g., high IQ) or
external (e.g., parental) support reduce individual failures (Sonuga-Barke, 2005), reducing
impairment. Alternatively, environments that reinforce avoidance reduce adaptive skills for that
task (Sonuga-Barke, 2005), increase impairment.
These models help explain the potential interaction of underlying risk factors and
environmental consequences in shaping ADHD; however, environments do not stay stable across
the lifespan. The Life Transition Model of ADHD suggests that ADHD symptoms may be
unrecognized, unimpairing, and untreated to the extent that parents and school systems provided
environmental support in managing demands throughout childhood and adolescence (Lasser et
al., 2012). Then, during transition periods (e.g., into emerging adulthood) environmental
demands increase and supports decrease, creating a resource-demand imbalance, which then
increases intensity of ADHD symptoms and associated impairment. For example, when children
transition out of elementary school into middle school, ADHD symptoms and impairments
increase (Langberg et al., 2008). Similarly, when high school students begin their post-secondary
lives, ADHD symptoms and impairments can once again increase (Howard et al., 2016).
Taken together, the etiological theories of ADHD cite complex interactions between
biopsychosocial factors leading to the development and maintenance of ADHD. These theories
also point to potential explanations for why an adolescent or adult might present for a de novo
ADHD assessment.
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ADHD Treatment
Evidence-based ADHD treatments (e.g., stimulant medications, cognitive behavioral
therapy [CBT], behavioral parent training [BPT]) are associated with symptom and impairment
reduction in children, adolescents, and adults (Hinshaw, 2018). Stimulant medications are the
front-line intervention for children and adolescents with ADHD (Pliszka, 2007). In addition to
stimulant medications, several non-stimulant medications are also FDA-approved for treating
ADHD in children and adolescents. Largely based upon the weaker effect sizes associated with
non-stimulants (Faraone, 2003), the American Academy of Pediatrics (AAP) and the American
Academy of Child and Adolescent Psychiatry (AACAP) both recommend that providers prescribe
a stimulant before considering non-stimulants (Pliszka, 2007; Subcommittee on AttentionDeficit/Hyperactivity et al., 2011).
A meta-analysis of nonpharmacological treatments for ADHD indicated that behavioral
treatments may also be effective in treating ADHD (Hodgson, Hutchinson, & Denson, 2014).
Specifically, reward systems for motivating adaptive behavior and build skills are supported as
evidence-based nonpharmacological treatments for ADHD symptoms (Hodgson et al., 2014).
Finally, data suggests that behavioral interventions are particularly effective when combined
with stimulant medication to treat ADHD and associated comorbidities (Jensen et al., 2001).
Impact of ADHD treatment on longitudinal outcomes. A systematic review of longterm outcomes in ADHD identified nine major outcome domains that have been studied: 1) drug
abuse/addictive behavior, 2) academic functioning (e.g., grade point average), 3) antisocial
behavior, 4) social functioning, 5) occupational functioning, 6) self-esteem (e.g., self-perception,
suicidal ideation), 7) driving (e.g., accidents), 8) services use (e.g., justice system, emergency
health care), and 9) obesity (Shaw et al., 2012). Individuals with untreated ADHD demonstrated
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poorer outcomes compared to non-ADHD participants in 74% of the outcome domains. Treated
ADHD was associated with greater improvement compared to no treatment, improvement
within-subjects as compared to baselines, and stabilization compared to baselines (i.e., no
deterioration as seen in untreated ADHD). In addition, participants with untreated ADHD
experienced outcomes such as decreased academic performance (Arnold et al., 2020; Powers,
Marks, Miller, Newcorn, & Halperin, 2008; Schultz, Evans, & Serpell, 2009) and increased
tobacco use (Whalen, Jamner, Henker, Gehricke, & King, 2003) over time, highlighting the
importance of ADHD treatment. Less optimistically, social outcomes in treated ADHD improved
less robustly than other outcomes over time (Shaw et al., 2012), indicating an existing gap in the
effectiveness of ADHD treatment for improving social outcomes. Globally, early treatment of
ADHD improves long-term outcomes, though typically not to the point of normalization of
functioning or across all domains of impairment (Ramos-Quiroga & Casas, 2011).
Delay and barriers to diagnosis and treatment. Despite the effectiveness of treatment,
there is a significant delay between the onset of ADHD symptoms and first treatment contact; the
median delay ranges from 10.5 to 28 years (Dakwar et al., 2014; Oliva et al., 2020). Moreover,
girls and women are less likely to be diagnosed with ADHD than boys and men (Mowlem et al.,
2018). Clinicians are twice as likely to diagnose ADHD in symptom vignettes describing boys
compared to identical vignettes describing girls (Bruchmüller, Margraf, & Schneider, 2012),
indicating a potential gender bias when diagnosing ADHD. Likewise, girls require more severe
symptoms than boys to be diagnosed with ADHD (Mowlem et al., 2018). There is greater unmet
ADHD treatment need in families from lower income and from non-English-speaking
households (Nasol et al., 2018). Further, Black and Latinx children are less likely than White
children to receive ADHD diagnosis and treatment, regardless of symptom level (Coker et al.,
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2016). Parents who perceive their child as less impaired are also less likely to seek treatment
(Mowlem et al., 2018). Further, those with primarily inattentive subtype have a longer delay to
treatment (Oliva et al., 2020). Thus, children of color, girls, those with inattentive presentations,
and those with milder ADHD are more likely to experience a delay to diagnosis and treatment
(Bruchmüller et al., 2012; Oliva et al., 2020; Mowlem et al., 2018).
Parents are the primary source of symptom report and treatment-seeking for their children
(Saleh, Fuchs, Taylor, & Niarhos, 2018), making parental treatment-seeking behaviors an area of
clinical importance. A variety of barriers to treatment have been documented including low
parental recognition of symptoms in their children (Sayal, Goodman, & Ford, 2006) and parental
susceptibility to stigma (Taylor & Antshel, 2021). Further, parents do not make treatment
decisions in isolation. Most youths with psychiatric disorders are treated by primary care
providers (PCPs) (Martini et al., 2012) and parental satisfaction with past PCPs is associated
with current ADHD treatment attitudes and information-seeking behavior (Taylor & Antshel,
2021). However, PCPs also face barriers to effectively diagnosing and treating individuals with
ADHD, such as insufficient training, unavailability of specialists, cost, and long waitlists
(Hoagwood, Kelleher, Feil, & Comer, 2000). This suggests that, even if parents recognize the
need for treatment and are willing to access it, there may be structural barriers in place that
prevent or delay that access.
Challenges associated with ADHD diagnosis. ADHD is a heterogeneous (Wåhlstedt et
al., 2009), clinically significant disorder (Barkley, 2018; Molina et al., 2009), with the potential
for response to treatment (Shaw et al., 2012), thus, making an accurate diagnosis of ADHD
critical yet also challenging. One such challenge is the considerable symptom overlap between
ADHD and other common psychiatric disorders, such as MDD, SUDs, and generalized anxiety
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disorder (GAD) (APA, 2013; Katzman et al., 2017; Milberger, Biederman, Faraone, Murphy, &
Tsuang, 1995), which can lead to misdiagnosis of these disorders as ADHD (i.e., false positive
diagnosis of ADHD) (Katzman et al., 2017). Additionally, symptoms of these other disorders can
also “overshadow” symptoms of ADHD (i.e., false negative failure to diagnose ADHD)
(Hendriksen, Peijnenborgh, Aldenkamp, & Vles, 2015). Finally, ADHD is highly comorbid with
these disorders (Katzman et al., 2017; Milberger et al., 1995), posing a challenge to disentangle
symptoms of ADHD from other disorders across the lifespan.
Alternatively, there is a growing awareness and concern of ADHD malingering (Musso
& Gouvier, 2014), which may also lead to adults presenting for ADHD assessment in primary
care settings. There are a variety of reasons an individual may seek an ADHD diagnosis,
including access to stimulant medication (Kaye & Darke, 2012; Novak, Kroutil, Williams, &
Van Brunt, 2007) and academic accommodations (Lewandowski, Lambert, Lovett, Panahon, &
Systma, 2014; Musso & Gouvier, 2014).
Given the significant delay to diagnosis and treatment (Dakwar et al., 2014; Oliva et al.,
2020), symptom overlap between ADHD and other disorders (Katzman, Bilkey, Chokka, Fallu,
& Klassen, 2017), motivations to malinger ADHD (Musso & Gouvier, 2014), and the increase of
the age of onset criterion in the DSM – 5 (APA, 2013), adults are likely to present in higher
numbers for de novo ADHD assessment. This provides a challenge to clinicians to determine if
symptoms were present in childhood (Caye et al., 2016).
Adult-Onset ADHD. Despite these diagnostic challenges, ADHD is increasingly being
diagnosed de novo in adulthood (Simon, Czobor, Bálint, Mészáros, & Bitter, 2009; Taylor,
Kaplan-Kahn, Lighthall, & Antshel, 2021). Some have posited that the onset of ADHD in
adulthood represents an etiologically distinct condition (Moffit et al., 2015). However, a recent
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literature review suggests that the majority of adult-onset ADHD can likely be explained as: 1)
adult-emergent symptoms that were previously surpassed due to lower environmental demands
and/or the presence of supportive facilitators, 2) mimics such as substance use disorder, anxiety,
trauma, or medical conditions that were not properly assessed in adulthood, or 3) childhoodonset symptoms that were not detected earlier due to structural barriers to clinical attention
(Taylor et al., 2021). Further, collateral informant reports of adult-ADHD symptoms are lower
than self-reports in adulthood (Agnew-Blais et al., 2016). Since childhood symptoms are
primarily reported by parents in childhood (Subcommittee on Attention-Deficit/Hyperactivity et
al., 2011), it is possible childhood symptoms were underestimated by parents as well (Taylor et
al., 2021).
Retrospective Recall of Symptoms
Since ADHD is defined as a neurodevelopmental disorder with symptom onset before the
age of 12 (APA, 2013), retrospective recall of symptoms is used to diagnose ADHD in
adolescents and adults (Saleh et al., 2018) and should include both self- and parent recall of
childhood symptoms (Sibley et al., 2012). However, parents demonstrate significantly high falsenegative recall rates for their child’s ADHD diagnoses (Moffitt et al., 2015; Miller, Newcorn, &
Halperin, 2010). Likewise, both parental and self- retrospective recall of childhood ADHD
symptoms is poor (Breda et al., 2020; Mannuzza, Klein, Klein, Bessler, & Shrout, 2002; Miller
et al., 2010; Moffit et al., 2015). For example, Miller et al. (2010) evaluated children with
diagnosed ADHD and their parents over 9 years, finding that less than one third of parents and
adolescents reported sufficient retrospective childhood symptoms to substantiate a past diagnosis
of ADHD (Miller et al., 2010). Further, there was no correlation between the severity of
retrospectively recalled symptoms and actual childhood symptoms (Miller et al., 2010). While
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comprehensive ADHD assessments were completed across time, measures used for assessment
changed in this study. This methodological weakness limits the ability to assess exact patterns of
recall as there is natural variation between assessment measures, even when administered at the
same time (Waschbusch & Willhougby, 2008). The present study attempts to examine this topic
using the same instruments and fill this methodological void in the field.
Another study examined retrospective recall of ADHD in a large cohort of individuals
with a childhood history of ADHD symptoms (Breda et al., 2020). This study examined selfreport of retrospective symptoms through a Likert scale and categorized participants into falsepositive or false-negative groups (Breda et al., 2020). Similarly to Miller et al. (2010), recall was
quite poor, with both false-positive and especially false-negative reports of symptoms identified
(Breda et al., 2020). Further, social anxiety was associated with more false-positive reports, and
male gender with more false-negative (Breda et al., 2020). This work has clear clinical
implications such that it suggests that relying on recall of symptoms alone may lead to errors in
ADHD diagnosis (Breda et al., 2020; Manuzza et al., 2002; Miller et al., 2010; Moffit et al.,
2015).
Largely spurred by the adult-onset ADHD debate in the field (Faraone & Biederman,
2016) and data suggesting that recall of previous symptoms is poor (Breda et al., 2020; Miller et
al., 2010), there has been emerging interest in understanding and potentially improving the
accuracy of retrospective recall of symptoms (Davis, Mitchell, Lunsford-Avery, & Kollins,
2019). One cross-sectional study found that retrospective self-recall of symptoms of adults
presenting for ADHD assessment were moderately to strongly associated with collateral
reporters’ retrospective recalls (Davis et al., 2019). Other research suggests that informants rate
lower levels of current ADHD symptoms compared to adult self-report (Agnew-Blais et al.,
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2016). This may be because parents are more involved in their children’s lives throughout
childhood yet less involved during adolescence and adulthood; thus, parents are more aware of
childhood behavior. On the other hand, children’s memory of their childhood may be affected by
parents’ descriptions (Davis et al., 2019). Furthermore, proximal factors (e.g., current symptoms)
may affect both self- and informant reports of symptoms (Miller et al., 2010).
Outside of the ADHD literature, there is some work to suggest that severity of symptoms
affects recall. One study examining the accuracy of memory of acute stress disorder symptoms
found that those with high levels of current post-traumatic stress disorder (PTSD) symptoms
demonstrated false-positive errors in their retrospective report of those symptoms, while those
with low levels of current PTSD symptoms demonstrated false negative report of symptoms
(Harvey & Bryant, 2000). In laboratory settings, providing a diagnostic label increases
participants’ ability to remember diagnosis-consistent symptoms, increases false-positive
endorsements of diagnosis-consistent symptoms, and increases false-negative endorsements of
diagnosis-inconsistent symptoms (Arkes & Harkness, 1980). While these studies provide bases
for hypotheses, neither of these studies considered ADHD symptoms.
Given these conflicting patterns of recall noted in previous work, there is a need to
examine the consistency of self- and parental retrospective recall of childhood symptoms.
Furthermore, examination of factors associated with parental and self-report recall consistency
(e.g., impairment, compensatory factors, quality of life) may help increase our ability to
determine when retrospective report may be affected and inform avenues to help improve recall
accuracy. In addition to assessing the consistency of retrospective recall, additional efforts are
needed to determine if there are better ways to assess for childhood symptoms. One potential
variable to explore is temperament.
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Temperament
Temperament broadly refers to childhood behavioral dimensions that form a basis for
personality development (De Pauw & Mervielde, 2010; Nigg, Goldsmith, & Sachek, 2004).
Common tenets of temperament models include emotionality, sociability, activity level, and
persistence (De Pauw & Mervielde, 2010). Generally, temperament traits are enduring behaviors
or habits. These behavioral patterns are likely heritable, manifest in infancy, and are somewhat
stable across life (Cloninger, Przybeck, Svrakic, & Wetzel, 1994; Cloninger, Svrakic, &
Przybeck, 1998).
Although there are many models of temperament and personality in the literature (De
Pauw & Mervielde, 2010), Cloninger’s Psychobiological Model has been well-validated for
understanding early temperament development (Cloninger, Przybeck, Svrakic, & Wetzel, 1994;
Cloninger, Svrakic, & Przybeck, 1998). Cloninger and colleagues (1993; 1998) base their
psychobiological model of personality on the dynamic organization of the way individuals learn
from their experiences and then adapt their thoughts, feelings, and behaviors. In this model,
temperament also refers to differences between individuals in their automatic responses to
stimuli, including basic emotional traits such as fear, anger, and attachment. Early individual
behavioral characteristics are separated into two key domains, temperament and character.
In Cloninger’s Psychobiological Model, character traits refer to the higher cognitive
processes that individuals use to modulate their behaviors based on the interaction between their
environment and their underlying temperament traits and habit systems (Cloninger et al., 1998).
Temperament traits facilitate character development, which together constrain and predict
behavior (Cloninger et al., 1994; Cloninger et al., 1998). Temperament and character interact to
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provide meaning and salience to an individual’s behavior and forms the basis for personality in
adulthood (Cloninger et al., 1993).
Factor analytic studies have confirmed four broad temperament dimensions which exist
in Cloninger’s Psychobiological Model: harm avoidance (e.g., fear, anxiety, low risk-taking, low
recklessness), novelty seeking (e.g., impulsivity, quick temperedness, rule-breaking, pleasureseeking), reward dependence (e.g., sensitivity to social cues), and persistence (e.g., perseverance,
frustration, tolerance). In addition, three broad character domains exist: self-directedness (e.g.,
resourcefulness, purposefulness, responsibility), cooperativeness (e.g., tolerance, helpfulness,
compassion), and self-transcendence (e.g., judiciousness, insightfulness, intuition) (See Table 1)
(Cloninger et al., 1998). These seven traits map broadly onto Mervielde and Asendorpf’s (2000)
description of common dimensions of temperament among various models: emotionality (e.g.,
harm avoidance, reward dependence), extraversion (e.g., cooperativeness, self-transcendence),
activity (e.g., novelty-seeking), and persistence (e.g., persistence, self-directedness).
Theoretically, Cloninger’s seven traits are independent and different configurations are related to
risk for various behaviors and psychopathology (Cloninger et al., 1998; De Pauw & Mervielde,
2010).
Temperament and psychopathology. Early temperament and character traits are the
basis for both later personality as well as associated with risk for developing distinct disorders
throughout the lifespan (Cloninger et al., 1998; De Pauw & Mervielde, 2010). Reviews exist on
the relationship between child temperament and psychopathology, though there are more
extensive reviews on adult personality and psychopathology (De Pauw & Mervielde, 2010), thus
the integration of temperament/personality models may be helpful in increasing our
understanding of this link. Individuals who are rated higher on personality traits such as
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neuroticism or negative affect (i.e., linked to the temperament trait of harm avoidance) are more
likely to develop anxiety disorders, while those rated with lower levels of extraversion or
positive emotionality (i.e., linked to the temperament traits of reward dependence and
cooperativeness) are more likely to develop depression (De Pauw & Mervielde, 2010). However,
these relationships are intersectional and higher levels of effortful control traits (e.g., persistence,
self-directedness) may reduce risk for developing these internalizing disorders (De Pauw &
Mervielde, 2010). Furthermore, low levels of agreeableness (e.g., cooperativeness),
conscientiousness (e.g., persistence), and effortful control (e.g., self-directedness) are linked to
externalizing disorders and reactive aggression (De Pauw & Mervielde, 2010).
Temperament can also help differentiate between individuals with similar maladaptive
behaviors. For example, within children that demonstrate antisocial behavior problems, callosity
and low empathy are related to low agreeableness (e.g., cooperativeness) and neuroticism (e.g.,
harm avoidance) (De Pauw & Mervielde, 2010). However, those with low agreeableness, high
neuroticism, and low effortful control are more likely to be reactively aggressive (De Pauw &
Mervielde, 2010). The ability to subcategorize phenotypically similar behaviors highlights the
potential clinical utility of assessing temperament and personality traits.
Temperament and ADHD. Phenotypically, ADHD symptoms may reflect some
temperament extremes (Martel, Nigg, & Lucas, 2008); however, ADHD-relevant executive
dysfunction (Barkley, 1997) is not associated with temperament (Nigg et al., 2004), indicating
that ADHD cannot be solely defined as a temperamental extreme. Nonetheless, there is a
relationship between ADHD and temperament. Temperament traits such as low inhibitory
control, emotionality, and positive approach are associated with ADHD (Goldsmith, Lemery, &
Essex, 2004). Further, low levels of effortful control/conscientiousness and higher extraversion is
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linked to increased hyperactivity (De Pauw & Mervielde, 2010). A meta-analysis of over 20
studies using Cloninger’s psychobiological model of personality (Cloninger et al., 1998)
suggests that higher novelty-seeking and lower self-directedness are significantly associated with
ADHD (Gomez, Van Doorn, Watson, Gomez, & Stavropoulos, 2017). These data also suggest a
moderating effect of age in the relationship between temperament and ADHD symptoms; in
children, lower persistence was related to ADHD yet in adults, higher harm avoidance was
related to ADHD. Other data suggest that ADHD symptoms are associated with
conscientiousness, neuroticism, and agreeableness in adults (Nigg et al., 2002).
Temperament traits are also are associated with ADHD comorbidities and outcomes.
Smith and Martel (2019) found that, in adolescents and adults with ADHD, varying profiles were
associated with unique comorbidity profiles. Those with ADHD who had low levels of
extraversion were more likely to have internalizing problems, those with high levels of
extraversion were more likely to demonstrate externalizing comorbidities, and those with high
neuroticism have higher levels of all comorbidities (De Pauw & Mervielde, 2010; Smith &
Martel, 2019). Harm avoidance, novelty seeking, and reward dependence predict quality of life
for adults with ADHD, even after controlling for ADHD symptoms (He, Antshel, Biederman, &
Faraone, 2019). Clearly, temperament traits are associated with both ADHD symptoms and
associated variables such as comorbidities and quality of life, marking this area of research of
clinical importance.
Retrospective reports of early temperament traits are associated with current reports of
ADHD symptoms (Solis, Lusby, Smith, Becker, & Kollins, 2019). This suggests that
understanding the relationship between temperament traits and childhood ADHD symptoms
might have implications for ADHD assessment. Given that temperament traits are stable
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throughout childhood (Bornstein, Hahn, Putnick, & Pearson, 2019), assessing childhood
temperament may be a potential avenue to estimating past ADHD symptoms.
The Current Study
ADHD is characterized by a high prevalence (Biederman & Faraone, 2005; Polanczyk,
de Lima, Horta, Biederman, & Rohde, 2007; Polanczyk, Wilcutt, Salum, Kieling, & Rohde,
2014; Spencer et al., 2007), functional impairment across the lifespan (Molina et al., 2009),
increased risk of psychiatric comorbidities, negative long-term consequences (Barkley, 2018;
Molina et al., 2009), a heterogeneous etiology (Sonuga-Barke et al., 2010), and a significant
economic burden on the health care system (Hodgkins et al., 2011), rendering it of significant
public health import. However, despite (a) the considerable public health problem represented by
ADHD, (b) the availability and evidence base for effective treatments (Faraone, 2003), and (c)
negative long-term impacts of untreated ADHD (Shaw et al., 2012), there is still a significant
delay to treatment as well as low rate of lifetime treatment contact in the ADHD population
(Dakwar et al., 2014; Wang et al., 2005), which may potentially increase the personal and public
health burden.
Due to this delay to treatment (Dakwar et al., 2014; Wang et al., 2005) and requirement
of symptom onset before the age of 12 (Kessler et al., 2005), it is likely that adolescents and
adults will continue to present for de novo ADHD assessments. Adolescents and adults
presenting for de novo ADHD assessments provide a challenge to clinicians to determine if
symptoms were present in childhood (Caye et al., 2016). This step is critical towards making an
accurate ADHD diagnosis as current and previous levels of anxiety, depression, and substance
use all have both symptom overlap and high rates of comorbidity with ADHD (Katzman et al.,
2017; Milberger et al., 1995). Further, although diagnostic procedures for adolescent and adult
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ADHD often rely on retrospective parental recall of symptoms in childhood to confirm presence
of symptoms in childhood (Saleh, Fuchs, Taylor, & Niarhos, 2018), previous research highlights
a multitude of existing pathways to error in the use of retrospective recall (Agnew-Blais et al.,
2016; Arkes & Harkness, 1980; Breda et al., 2020; Harvey & Bryant, 2000; Miller et al., 2010;
Moffitt et al., 2015). Stated succinctly: retrospective recall of ADHD and ADHD symptoms is
poor (Agnew-Blais et al., 2016; Arkes & Harkness, 1980; Breda et al., 2020; Harvey & Bryant,
2000; Miller et al., 2010; Moffitt et al., 2015), yet a reliance of retrospective informant recall of
symptoms for the diagnosis of ADHD in individuals above age 12 continues (Saleh et al., 2018)
The current study aims to investigate the consistency of retrospective parental and self
recall of childhood symptoms and to explore potential avenues to improving methods of
accurately assessing the presence of ADHD symptoms in childhood. This study will recruit
families who completed a standardized rating scale of hyperactivity/impulsivity and inattention
in the past, through clinical or research contact. Parents and children will provide retrospective
recall of the child’s past symptoms, lifetime history of ADHD, past impairment, and childhood
temperament as well as current parent and child ADHD symptoms, associated impairment, and
demographic information. Then, this information (Time 2) will be compared to their actual
report of ADHD symptoms in childhood collected during their initial evaluation (Time 1). Thus,
results of this study will allow us to examine the consistency of ADHD symptom recall, identify
if retrospective report of temperament has utility in predicting past report of symptoms, and
understand what clinical and demographic factors affect symptom recall.
The current study will invite all families regardless of their ADHD diagnostic status and
rely upon both clinical and research sites to reduce ascertainment bias, potentially increasing the
generalizability of results. A population of individuals with and without diagnosed ADHD is
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important to consider given the phenomenon of adult-emergent ADHD, which suggests that
many individuals do not reach diagnosis until adulthood (Taylor et al., 2021).
This study is novel in its: a) research design comparing retrospective report of symptoms
to actual past report of symptoms on a matched symptom measure, b) examination of
retrospective report of temperament and its relationship to the report of ADHD symptoms over
time, and c) inclusion of individuals with and without a childhood ADHD diagnosis. Ultimately,
results of this study may be used to inform clinical procedures for ADHD assessment in those
past the age of onset criterion (age 12) and provide guidance for future empirical directions for
understanding ADHD across the lifespan. If temperament traits prove to be a potential avenue
for improving assessment of retrospective symptoms, this may have clinical implications for
increasing appropriate access to treatment, reducing the ease that malingering can be
accomplished (temperament measures are more comprehensive and not freely available to the
public) and identifying at-risk individuals.
Hypotheses
Hypothesis 1 (ADHD recall). Given the poor accuracy in recalling ADHD symptoms
(under-reporting) in those with previous ADHD diagnoses (Breda et al., 2020; Mannuzza et al.,
2002; Miller et al., 2010), it is hypothesized that (H1) retrospective report of ADHD related
behaviors (i.e., hyperactive and inattentive behaviors) will be significantly lower than actual
past reports for both parent and self-report. In other words, both parents and children will
retrospectively recall lower levels of childhood symptoms than were reported in childhood.
Given that memories may become less accurate over time (Harvey & Bryant, 2000), time since
previous evaluation will be controlled for to reduce potential bias.
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Hypothesis 2 (factors that affect symptom recall). Research outside the ADHD field
suggests that providing a diagnostic label increases recall of diagnosis-consistent symptoms
(Arkes & Harkness, 1980). Thus, it is hypothesized that (H2a) individuals who report having a
childhood ADHD diagnosis will have more consistent recall, for both parent and self-report,
than those without an ADHD diagnosis. Time since initial evaluation will once again be
controlled.
Further, Miller and colleagues (2010) found that those with higher current ADHD
symptoms recalled higher childhood symptoms. It may be that individuals reference their current
behaviors to retrospectively recall behaviors, rather than true past levels. Though they did not
assess it, they posited that greater impairment may lead to increased awareness of ADHD
symptoms. Additionally, in the non-ADHD literature, current level of symptoms affects
retrospective recall of past symptoms, such that higher current symptoms is associated with
recall of higher past symptoms (Harvey & Bryant, 2000). Although exploratory, it is
hypothesized that (H2b) higher levels of current symptoms and impairment will be associated
with higher levels retrospectively reported symptoms, regardless of actual past symptom level.
Time since initial evaluation will be again controlled for to reduce potential bias.
Maternal depression (Sagiv, Epstein, Bellinger, & Korrick, 2013) and parental ADHD
(Starck, Grünwald, & Schlarb, 2016) are risk factors for childhood ADHD. Parental anxiety and
depression negatively affect parent-child relationships for children with ADHD (Kashdan et al.,
2004). Given both sets of previous findings, it is important to examine if parental mental health
symptoms affect parents recall of their children’s symptoms. In the cognitive psychology
literature, depression is associated with worse recall of information (Semkovska, Noone, Carton,
& McLoghlin, 2012). The effects of anxiety on memory are more complicated, but broadly
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anxiety is associated with preferential recall of threatening or negative information (Coles &
Heimberg, 2002). ADHD, generally, is associated with poorer narrative recall (Papaeliou,
Maniadaki, & Kakouros, 2015). Therefore, it is hypothesized that (H2c) higher levels of parental
current mental health symptoms will be associated poorer recall of symptoms. Time since initial
evaluation will be controlled for to reduce potential bias.
Hypothesis 3 (temperament correlates of childhood ADHD symptoms). Retrospective
and current reports of early temperament traits are associated with both ADHD diagnoses and
current ADHD symptoms (Auerbach et al., 2008; Goldsmith, Lemery, & Essex, 2004; Cloninger
et al., 1994; Cloninger et al., 1998; Gomez et al., 2017; He et al., 2019; Nigg et al., 2004; Shaw
et al., 2014; Solis et al., 2019). Thus, (H3) retrospective reports of early temperament traits will
be associated with past (H3a), retrospective recall (H3b), and current report (H3c) of ADHD
symptoms. Specifically, high novelty-seeking, reward dependence, and harm avoidance and
lower persistence and self-directedness will be significantly associated with ADHD symptoms
across all reporting points. Time since initial evaluation will again be controlled.
Method
Participants
Participants (n = 40 children and n = 50 parents) were recruited from a (1) specialty
mental health clinic, the Psychological Services Center (PSC), and (2) developmental research
program, Center for Autism Research and Electrophysiology (C.A.R.E.), in Central New York.
Specifically, families that completed any measure that included ADHD symptoms in the past,
which was still accessible from archival records, were eligible to participate. These were parentchild dyads where all children who participated also had a parent participate. However, some
children were not eligible to participate, despite parent participation, due to not having a self-
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report on records, largely due to age. Thus, more parents participated in the current study than
children. In order to increase the participant pool, there was no maximum limit on time since
initial evaluation. There was a minimum time limit of at least six months since initial evaluation,
since many measures that include ADHD symptoms ask for report on behavior in the last six
months (Kamphaus, 2014; Reynolds & Kamphaus, 2014). Individuals needed to be 14 or
younger at Time 1, due to norms for the measure of temperament (Luby et al., 2001).
Clinical site. The PSC provides therapy and assessment services for children, adolescents
and adults in Central New York on a sliding scale, and also has an embedded ADHD clinic
which meets weekly. At intake/assessment, the majority of families complete a measure that
includes assessment of ADHD symptoms (the BASC-3). Past and current clients who consented
to be contacted about opportunities for future research projects were invited to participate in the
present study. As demonstrated in Table 2, 17 parents and 10 children participated from the PSC.
Regarding PSC parent demographics, the mean age was 41.58 (SD=9.41). This sample was
11.76% men, 94.12% heterosexual, and 82.35% were married. The modal household income
range was $100,000-$200,000. The majority (58.82%) held a graduate degree. The majority of
parents from the PSC (76.50%) reported no mental health diagnoses. Of the remaining parents,
11.80% reported a history of depression, 5.90% reported ADHD, and 5.90% reported anxiety.
No parent reported more than one mental illness.
The mean age of children from the PSC was 11.04 (SD=2.22) at Time 1 and 12.49
(SD=2.13) at Time 2. The average time between evaluations was 1.50 years (SD=.57). These
children were 64.71% boys, 80.00% heterosexual, 100% White and 35.29% had an ADHD
diagnosis. Parents reported that 17.60% of children had no mental health history reported at
Time 2, 82.40% had at least one mental health diagnosis (other than ADHD), and 17.60% had
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two mental health diagnoses. Specifically, 35.30% had a history of anxiety, 17.60% had a history
of depression, 5.90% had a developmental delay, 17.60% had oppositionality or opposition
defiant disorder (ODD), 17.60% were Autistic, and 5.90% had a specific learning disorder.
Please see Table 2 for complete PSC participant demographic data. These demographics are
broadly representative of the participant pool.
Research site. The C.A.R.E. Lab is a research lab focused on conducting behavioral and
neurophysiological research to understand how Autistic individuals, neurotypically developing
individuals, and individuals with developmental disabilities sense and perceive the world around
them. Participants involved in prior research complete a broad behavior assessment report.
Participants who consented to be contacted about opportunities to be involved in future research
were contacted about the opportunity to participate in the present study. Thirty-three parents and
30 children participated from the C.A.R.E. lab. Regarding parent demographics, the mean age
was 47.61 (SD=9.31). The parent sample was 12.12% men, 81.82% heterosexual, and 66.67%
were married. The modal household income range was $50,000-$100,000. The majority of
parents (56.00%) held a graduate degree. The majority of parents from the C.A.R.E. Lab
(66.70%) reported no mental health diagnoses. Of the remaining parents, 15.20% reported a
history of depression, 0.00% reported ADHD, 15.20% reported anxiety, and 3.00% reported a
personality disorder. No parent reported more than one mental illness.
The mean age of children from the C.A.R.E. Lab was 10.56 (SD=2.86) at Time 1 and
14.37 (SD=3.35) at Time 2. The average time between evaluations was 3.81 years (SD=1.98).
These children were 51.52% boys, 80.00% heterosexual, 66.67% White, and 18.18% had an
ADHD diagnosis. Parents reported that 57.60% of children had no mental health history, 42.40%
had at least one mental health diagnoses (other than ADHD), and 18.20% had two mental health
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diagnoses. Specifically, 18.20% had a history of anxiety, 6.10% had a history of depression,
6.10% had a developmental delay, 0.00% had oppositionality or ODD, 36.40% were Autistic,
and 0.00% had a specific learning disorder. These demographics are broadly representative of
the participant pool.
Combined sample. After the two sites were combined, the omnibus sample of parents (n
= 50) was 12.00% men, 86.00% heterosexual, 72.00% were married, the modal income was
$50,000-$100,000 and 56.00% had completed a graduate degree. The mean age was 45.56 years
(SD = 9.68). The majority of parents did not report any mental health history (70.00%). Of the
remaining parents, 14.00% reported depression, 2.00% reported ADHD, 12.00% reported
anxiety, and 2.00% a personality disorder.
Regarding child demographics (n = 40), the mean age at Time 1 was 10.72 (SD = 2.65),
mean age at Time 2 was 13.73 (SD = 3.10), and mean time since initial evaluation was 3.06 years
(SD = 1.98). They were majority boys (56.00%), heterosexual (80.00%), and White (92.00%),
and 24.00% had an ADHD diagnosis. Parents reported that 44.00% of their children had no
mental health diagnosis. Of the remaining children, 66.00% had at least one mental health
diagnosis and 18.00% had two mental health diagnoses. Specifically, 20.00% had an anxiety
disorder, 6.00% had a developmental delay, 6.00% had oppositionality or ODD, 30.00% were
Autistic, and 2.00% had a specific learning disorder.
Ascertainment site comparisons. Chi square analyses and ANOVAs were conducted to
assess for ascertainment site differences. Results indicated significant differences between
recruitment site on several variables (See Table 2). There were demographic differences in
parent age (F(1,44) = 4.13, p = .05; η2 = .09) and child race (X2(5) = 16.62; p < .01). Parents
from the PSC were significantly younger and children were more likely to be White than
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participants from the C.A.R.E. lab. There was also a significant difference in time since initial
evaluation (F(1,49) = 20.58, p < .001; η2 = .30) such that there was more time between
evaluations for C.A.R.E participants.
For parents, ratings of child’s symptoms of current inattention (F(1,49) = 11.15, p =
.002; η2 = .20), current hyperactivity (F(1,49) = 4.29, p = .04; η2 = .08), current total ADHD
symptoms (F(1,49) = 6.92, p = .01; η2 = .13), retrospective child symptoms of inattention
(F(1,49) = 10.01, p = .003; η2 = .18), retrospective child symptoms of hyperactivity (F(1,49) =
4.23, p = .05; η2 = .09), consistency scores for inattention consistency scores for inattention
(F(1,49) = 19.87, p = <.001; η2 = .31), and consistency scores for hyperactivity (F(1,49) =
21.13, p = <.001; η2 = .32) all differed between the two recruitment sites. Parents from the
C.A.R.E. lab rated their children as having fewer symptoms of ADHD retrospectively and
currently. They also were less consistent in their ratings of their children compared to the PSC.
Importantly, there was no difference in parent reported attention problems (F(1,49) = .32, p =
.58; η2 = .01) or hyperactivity (F(1,49) = 1.37, p = .25; η2 = .03) at Time 1. Thus, the two sites
were comparable on a key study variable: Time 1 ADHD symptom ratings.
Given the difference between site in time since initial evaluation, ANCOVAs with time
between evaluations was added as a covariate to assess if that could explain some of the
differences. ANCOVAs suggested ratings of child’s symptoms of current inattention (F(1,48) =
5.48, p = .01; η2 = .19), current hyperactivity (F(1,48) = 3.14, p = .05; η2 = .12), current total
ADHD symptoms (F(1,48) = 4.73, p = .01; η2 = .17), retrospective child symptoms of
inattention (F(1,48) = 4.68, p = .02; η2 = .17), retrospective child symptoms of hyperactivity
(F(1,48) = 1.93, p = .15 ; η2 = .08), consistency scores for inattention (F(1,48) = 21.34, p <
0.001, η2 = 0.31), and consistency scores for hyperactivity (F(1,48) = 19.12, p < 0.001, η2 = 0.29)
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differed between the groups. Thus, significant differences largely remained, in the same
direction, but the magnitude of these differences were smaller after covarying with time between
evaluations.
Contrary to parent report, child report was largely similar between the two sites. For child
self-report, the only differences between site was ratings of Reward Dependence (F(1,39) =
4.10, p = .05 ; η2 = .10). Children recruited from the PSC rated their Reward Dependence as
higher than children from the C.A.R.E. lab.
Given these site differences, site was added as a covariate for all parent analyses and
child temperament analyses. See Tables 2-4 for all demographic, dependent variable, and
predictor variable data organized by site.
Procedures
The current study recruited participants during the height of COVID-19 restrictions.
Thus, all participants were recruited via email, rather than in-person. Participants meeting
inclusion/exclusion criteria in electronic databases were contacted via email about the
opportunity to participate in an online survey about childhood behaviors. Recruitment materials
did not specify that the study focused on ADHD. Interested parents were sent a survey link and
provided information regarding the age that their child was when they first completed an
assessment of their child’s behavior. The survey was programmed through Qualtrics and
included a section to be completed by parent/guardians who completed past measures, followed
by a section for children who were under age 18 to complete, if interested. A separate survey was
sent to interested children who were 18 or older (n=4) at the time of study participation.
The survey included an informed consent page where the parent accepted or declined
participation for themselves and for their child, if relevant. All participants who opened the
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survey consented to participate. Children under age 18 completed an assent form. Children who
are above age 18 provided informed consent on their own survey. See Table 5 for a complete list
of included survey measures for participating children and parents
Parents were instructed to attempt to avoid influencing their children’s answers and allow
their child to answer questions independently. At the end of the survey, parents were given the
option to provide their email address to receive two $10 Amazon gift cards (one for them and
one for their child) to thank them for their participation in this study.
Measures
Parent self-report. We collected demographic data on all parents. In addition to
demographic information, parents completed two questionnaires about their current own mental
health.
Patient Health Questionnaire (PHQ-4). The PHQ-4 is a 4-item “ultra-brief” screening
tool that measures symptoms of anxiety and depression on a Likert scale from 0 to 3 in
adolescents and adults (Kroenke, Spitzer, Williams, & Löwe, 2009). Higher scores on the twofactor PHQ-4 are associated with higher levels of anxiety and depression as well as higher
functional impairment. Scores range from normal (0-2), mild (3-5), moderate (6-8), and severe
(9-12). Total score ≥3 for each of the subdomains suggest concern for clinical anxiety or
depression, respectively (Löwe et al., 2009). The PHQ-4 has good construct validity and internal
consistency (α >0.80) (Löwe et al., 2009; Kroenke, Spitzer, Williams, & Löwe, 2009).
Parents completed the PHQ-4 about themselves currently. Internal reliability in the
current sample was good (αs = 0.84; 0.87 for anxiety and depression, respectively).
Adult ADHD Self-Report Scale (ASRS) Screener. The ASRS screener is a six-item
measure generated from symptoms of ADHD in adults for either self- or informant report
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(Kessler et al., 2005). The items represent the DSM-5 criteria and can be divided into inattentive
symptoms and hyperactive/impulsive symptoms. Each question assesses the frequency of
symptom occurrence on a 0 to 4 Likert scale. Scores range from 0 to 24 where higher scores
indicate higher levels of symptoms of ADHD. The screener demonstrates adequate sensitivity
(68.7% accurate), high specificity (99.5% accurate), and high total classification accuracy
(97.9%) in examining adults with and without ADHD (Kessler et al., 2005). Parents completed
this about themselves currently. Internal reliability in the current sample was good (α = 0.83).
Parent and Child Report of Current Child ADHD Symptoms and Impairment.
Information on both parent and child self-report of child’s gender, past and current mental illness
diagnoses, past and current medication use, current age, and current grade level (if applicable)
was collected.
ADHD Diagnostic Status. ADHD diagnostic status was assessed through asking both
parents and children a dichotomous (yes/no) question on if the child had been diagnosed with
ADHD. The purpose of this dichotomous variable was to allow examination of the effect of
knowing this label (i.e., an ADHD diagnosis) on symptom recall. Parent and child agreement
was 100%.
ADHD Rating Scale - 5th Edition (ADHD-RS-5). The ADHD-RS-5 is an 18-item Likert
rating scale based on DSM-5 criteria for ADHD, consisting of inattention and hyperactivity /
impulsivity subscales (DuPaul, Power, Anastopoulos, & Reid, 2016). The ADHD-RS-5 also
assesses impairment from symptoms. Internal consistency (α = 0.89 to 0.96) and test-retest
reliability are good (r=0.80 to 0.87). Factor analyses support the two-domain structure. The scale
also demonstrates strong concurrent validity with other measures of ADHD and good predictive
validity. Both the child and the parent completed the ADHD-RS-5 about the child’s current
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symptoms, if the child was under the age of 18. Hyperactivity-impulsivity and inattention total
scores were used in analyses. Internal reliability in the current sample was good for parent (αs =
0.92; 0.92 for inattention and hyperactivity/impulsivity, respectively) and self-report (αs = 0.86;
0.91 for inattention and hyperactivity/impulsivity, respectively).
Adult ADHD Self-Report Scale (ASRS). If the child was 18 or older, the child completed
the full 18-item ASRS (Adler et al., 2006) about their current symptoms. Similar to the ADHDRS-5, the ASRS consists of inattention and hyperactivity / impulsivity subscales. Internal
consistency (α = 0.88 to 0.89) is good. The scale also demonstrates strong concurrent validity
with other measures of ADHD. Hyperactivity/impulsivity and inattention total scores were used
in analyses. Internal reliability in the current sample was good (αs = 0.93; 0.86 for inattention
and hyperactivity/impulsivity, respectively)
Impairment Rating Scale (IRS). The IRS was developed as a rating scale for severity of
ADHD impairment across the lifespan (Fabiano et al., 2006). The IRS is stable over one year
(r>0.54 for parents) and reliable across informants (r=0.78). It also demonstrates good
concurrent, convergent, and discriminant validity. The IRS is effective in discriminating between
children with and without ADHD (i.e., sensitivity above 0.65) (Fabiano et al., 2006). Both the
child and the parent completed the IRS about the child’s current functioning and only the total
impairment score was used in analyses.
Retrospective Child Data. To compare actual past report of ADHD symptoms and
retrospective reports, the parents and children completed the same hyperactivity and attention
problems subscales as in the past. For these questions, the parents and children were prompted
with a reminder of the age the child was during the initial completion of the rating scale. Parents
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were also asked to provide some details (e.g., grade in school, child’s hobbies, major family
events) to help anchor their and their child’s retrospective recall responses.
Behavioral Assessment System for Children – Second or Third Edition (BASC-2 or
BASC-3). The BASC-2 is a normed 100 – 160 item measure of adaptive and problem behaviors,
including measure of hyperactivity and inattention (Kamphaus, 2014). The BASC-3 is a normed
139-175 item measure of adaptive and problem behaviors in the community and home setting,
including measures of hyperactivity and inattention (Reynolds & Kamphaus, 2015). For both the
BASC-2 and BASC-3, items are scored on a 0-, 1-, 2-, or 3-point Likert scale assessing how
frequent behaviors occur and composite scores are presented as age and gender-normed Tscores. While the BASC is not a DSM-5 symptom checklist, it provides an assessment of
childhood behaviors through t-scores. T-scores above 60 are considered “at-risk” and those
above 70 “clinically significant.” Thus t-scores in these ranges may indicate the presence of
behaviors that are developmentally atypical for children of that age. Both BASC versions are
available in self- and parent report and includes child and adolescent forms. The parent report is
valid for ages 6 to 21 and the self-report is valid for ages 8 to 21 (Kamphaus, 2014; Reynolds &
Kamphaus, 2014). Both BASC versions demonstrate strong internal consistency and construct
validity (Kamphaus, 2014; Reynolds & Kamphaus, 2014). Only the BASC Hyperactivity and
Attention Problems subdomains were completed for the current study. The parent completed the
appropriately aged parent report about the child’s symptoms at the time of the initial evaluation.
The child completed the appropriately aged self-report about their symptoms at the time of the
initial evaluation. Raw scores were transformed into T-Scores to adjust for differences in score
range between editions (BASC-2 to BASC-3) and ages (child to adolescent).

33
For Time 1 reports, internal reliability in the current sample ranged from adequate to
good for parent report of hyperactivity (αs > 0.78 for all forms) and report of attention problems
(αs > 0.72 for all forms). For Time 2 (retrospective) reports, internal reliability in the current
sample was good for parent report of hyperactivity and attention problems (αs > 0.94 for all
forms). Self-report patterns were similar, for Time 1 reports, internal reliability in the current
sample ranged from good to adequate for self-report of hyperactivity (αs > 0.84 for all forms)
and report of attention problems (αs > 0.75 for all forms). For Time 2 (retrospective) reports,
internal reliability in the current sample was good for self-report of hyperactivity and attention
problems (αs > 0.83 for all forms).
Child Temperament. The Junior Temperament and Character Inventory (JTCI) is a self
and informant report scale that consists of 108 true/false statements and is normed for ages 5 to
14 (Luby et al., 2001). Thus, all children in this study were within this age range at Time 1. This
scale is the child/adolescent version of Cloninger’s Temperament and Character Inventory (TCI)
(Cloninger, Przybeck, Svarkic, & Wetzel, 1994), which is based on the psychobiological model
of personality, temperament, and character reviewed above (Cloninger, Svrakic, Pryzbeck, 1993;
1998).
The TCI family of assessments was constructed using a theoretical approach including
experimental studies of neurobiological animal-learning models, observation studies in clinical
populations, and empirical work comparing this model to that of other available personality
assessments (Cloninger et al., 1998). The dimensions of both the TCI and JTCI are similar, and
the JTCI includes four temperament dimensions: novelty seeking (NS), harm avoidance (HA),
reward dependence (RD), and persistence (P) and four character dimensions: self-directedness
(SD), cooperativeness (C), fantasy (F) and spirituality (S). Only temperament traits and self-
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directedness were included in analyses due to previous empirical support for their relationship to
ADHD symptoms (Gomez et al., 2017). Self-directedness was included due to the relationship
between self-directedness and ADHD symptoms (Gomez et al., 2017), despite its classification
as a character trait.
Scores on each dimension were obtained by summing the number of positive responses
for each subscale and maximum scores ranged from 5 (fantasy and spirituality) to 22 (harm
avoidance). The JTCI is validated across cultures (Andriola et al., 2012; Boson et al., 2017; Lyoo
et al., 2004; Quintana & Munoz, 2019; Vangberg et al., 2013). Confirmatory factor analyses also
yield support for the theoretical factor structure (Luby et al., 1999). The JTCI also demonstrates
adequate psychometric properties with the lower internal consistency reported in the character
scales (novelty-seeking α = 0.77; harm avoidance α = 0.83; reward dependence α = 0.62;
persistence α = 0.50; self-directedness α = 0.75; cooperativeness α = 0.78; fantasy α = 0.56;
spirituality α = 0.44) (Luby et al., 1999). Both parents and children completed this about the
child’s retrospective temperament at the time of the initial evaluation. Due to the copyrighted
nature of the JTCI scoring as a clinical instrument, raw JTCI scores were submitted to the test
publisher (i.e., Anthropedia) for scoring. The test publisher provided domain scores for each
participant. Internal consistency of the current sample was provided by the test publisher. For
parents, internal consistency was acceptable to good (novelty-seeking α = 0.77; harm avoidance
α = 0.85; reward dependence α = 0.74; persistence α = 0.73; self-directedness α = 0.88). For selfreport internal consistency was lower (novelty-seeking α = 0.64; harm avoidance α = 0.84;
reward dependence α = 0.66; persistence α = 0.64; self-directedness α = 0.82).
Planned Analyses
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Data management and inspection. Missing data were managed using multiple
imputation by chained equations (Rubin, 1987). All non-demographic variables were included in
the imputation model. All variables were assessed for non-normality, outliers, and
multicollinearity. All skewness and kurtosis values were between -1 and 1, indicating normal
distributions. One outlier, as defined as 3 standard deviations from the mean, was detected for
consistency score for attention problems. This data point was thus truncated to 3 standard
deviations from the mean. Data plots were inspected for bimodal distributions, none were found.
All variance inflation factors (VIF) were inspected and found to be less than 2.09, thus concern
for multicollinearity was low.
Preparatory Analyses. In the current study, symptoms were operationalized as
behaviors associated with core DSM-5 ADHD symptoms related to hyperactivity/impulsivity
and inattention. These were treated dimensionally (i.e., higher scores indicate higher levels of
symptoms), rather than categorically (i.e., above and below a threshold). As the current study
assessed hyperactivity and attention problems from the BASC-2 or BASC-3 at Time one (T1),
including both Child and Adolescent versions, standardized T-Scores were used in analyses,
rather than raw scores.
Difference scores called “consistency scores” for each participant were calculated by
subtracting T1 actual past report from Time 2 (T2) retrospective report of symptoms to create a
measure of recall consistency. A positive score indicated retrospective symptom overreporting
and a negative score indicated underreporting. These recall consistency scores were used to
assess patterns of T2 retrospective recall compared to T1 actual past report.
Prior to primary analyses, data were examined to determine any differences in dependent
variables based on any potentially confounding variables. There were significant differences
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across many dependent variables between recruitment sites (See Table 2), thus as noted above
site was added into these models as a covariate. Specifically, site was added to all models for
parent report analyses and self-report of temperament. All demographic variables were inspected
for significant differences. There were significant differences for child race on self-reported
impairment (F(2,37) = 4.33, p = 0.02, η2 = 0.19) and current symptoms of inattention (F(2,37) =
2.05, p = 0.14, η2 = 0.10). Children of color rated themselves as more inattentive and impaired
than white children. There was a significant effect of child gender on parent reported current
inattentive symptoms (F(1,47) = 6.37, p = 0.02, η2 = 0.12), current hyperactivity (F(1,47) = 5.02,
p = 0.03, η2 = 0.10), retrospective hyperactivity (F(1,47) = 5.32, p = 0.03, η2 = 0.10), and
retrospective inattention (F(1,47) = 4.72, p = 0.04, η2 = 0.09). Boys were rated as more
symptomatic on all four domains. Thus, child race and child gender were added into relevant
models as covariates. Notably, results did not change with this addition, so child race and child
gender were dropped as covariates from analyses to retain statistical power.
Parental ADHD, depression, and anxiety symptoms were not associated with any
dependent retrospective recall variable (all ps>.17). Parental depression was significantly
associated with current ratings of children’s hyperactivity (r2 = 0.20, F(5,44) = 2.31, p = .06; t =
– 2.20, β = – .38, p = 0.03). Notably, results did not change when parental depression was
included as a covariate, so this was not included as a covariate in analyses.
Primary Analyses. See Table 6 for an overview of all analyses.
Hypothesis 1 (ADHD Recall). To test the hypothesis that parental retrospective T2 recall
of symptoms would be significantly lower than actual T1 childhood reports, a repeated measures
ANCOVA on time of report (past vs. retrospective) was used. Time since initial evaluation was a
covariate in this model. This analysis was repeated for child self-report. For parent report only,
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site was also a covariate. A priori power estimates based on a hypothesized moderate effect
(Miller et al., 2010), indicated 67 parents and 67 children were needed to achieve sufficient
power.
Hypothesis 2 (Factors that affect Symptom Recall). Childhood ADHD diagnosis was
predicted to be associated with an increased consistency of ADHD symptom recall for both
parental and self-report (H2a). An ANCOVA, with time since initial evaluation as a covariate,
was used to determine if the consistency scores were significantly different between ADHD and
non-ADHD-diagnosed groups. Site was added as a covariate for parent report. A priori power
estimates based on a moderate effect indicated 67 parents and 67 children were needed to
achieve sufficient power.
To test hypotheses about the association between level of current ADHD symptoms /
impairment and level of retrospective ADHD symptoms (H2b), multiple linear regressions were
used. Time since initial report and site were added as independent variables in step one, past
ADHD symptoms were added in step two, and current symptoms and impairment were entered
as step three. This was repeated for self-report of symptoms, with the exclusion of site. A priori
power estimates based on a moderate effect, consistent with Miller et al. (2010), indicated 77
parents and 77 children were needed to achieve sufficient power.
To test hypotheses about the association between parental mental health and recall
consistency (H2c), multiple linear regressions were used. Time since initial report was added as
an independent variable in step one and parental anxiety, depression, and ADHD symptoms were
added into the second step. A priori power estimates based on a moderate effect indicated 77
parents were needed to achieve sufficient power.
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Hypothesis 3 (temperament and character correlates of childhood ADHD symptoms).
To assess the hypothesis that temperament traits would be associated with past, current, and
retrospective consistency reports of ADHD symptoms multiple linear regressions were used,
with time since initial evaluation and site added into the model as the first step. Novelty seeking,
harm avoidance, reward dependence, persistence, and self-directedness were entered into the
next step. This was repeated for past, current, and retrospective ADHD symptom reports. A
priori power estimates based on a moderate-to-large effect, consistent with Gomez et al. (2017),
indicated 65 parents and 65 children were needed to achieve sufficient power.
Results
Analyses of the current study were underpowered, based on a priori calculations and
observed power estimates (ranged from 0.47 – 0.67). For the current study, medium to large
effect sizes, defined as β>.20 and η2>.059 (Acock et al., 2014; Field, 2005), were interpreted in
addition to results significant at p<.05. This is consistent with increased recommendations in the
field of statistics (Wasserstein, Schirm, & Lazar, 2019) to look beyond p-values in interpreting
results. See Table 7 and 8 for bivariate correlations between all outcome variables by informant.
See Tables 9 - 14 for complete hypothesis testing results, including statistics related to site and
time since initial evaluation as covariates. See Table 15 for significant predictors by effect sizes.
Hypothesis 1 (ADHD Recall)
Parent Report. See Table 10. Repeated measures ANCOVAs suggested a significant
difference between parents’ T2 retrospective recall of both children’s attention problems
(F(1,47) = 5.98, p = 0.02, η2 = 0.11) and hyperactivity (F(1,47) = 3.71, p = 0.06, η2 = 0.07)
compared to T1 childhood ratings. T1 actual childhood ratings of both attention problems
(M=54.38, SD=12.27) and hyperactivity (M=56.14, SD=11.12) were both higher than T2
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parents’ retrospective recalls (attention problems M=44.02, SD=15.85; hyperactivity M=46.42,
SD=9.79).
Notably, there was a significant difference between site in recall for both attention
problems (F(1,48) = 21.34, p < 0.001, η2 = 0.31) and hyperactivity (F(1,48) = 19.12, p < 0.001,
η2 = 0.29). Parents from the PSC (clinical site) demonstrated more consistent recall (M=-1.19,
SD=9.07 attention problems; M=-1.14, SD=10.38 hyperactivity) than did parents from the
C.A.R.E. lab (research site) (M=-15.70, SD=10.64 attention problems; M=-13.65, SD=9.76
hyperactivity). Parents of clinically-referred children demonstrated more consistent recall than
parents from a research setting.
Self-Report. See Table 10. Repeated measures ANCOVAs suggested a significant
difference between T2 retrospective self-recall of both attention problems (F(1,38) = 41.01, p <
0.001, η2 = 0.52) and hyperactivity (F(1,38) = 7.76, p = 0.01, η2 = 0.17) compared to their T1
childhood ratings. Like parent report, T1 ratings in childhood for both attention problems
(M=51.03, SD=10.39) and hyperactivity (M=52.07, SD=9.79) were higher than T2 retrospective
ratings (attention problems M=44.55, SD=9.54; hyperactivity M=46.42, SD=12.96).
Unlike parent report, there were no significant site differences in T2 recall for both T1
attention problems (F(1,38) = 1.28, p = 0.27, η2 = 0.03) and T1 hyperactivity (F(1,38) = 0.07, p
=0.79, η2 = 0.002). Children from both ascertainment sites demonstrated equivalent recall
consistencies.
These results indicate that both parents and children retrospectively recall fewer
childhood attention problems and hyperactivity than were rated at T1 and that parents of
clinically-referred youth demonstrate more consistent recall.
Hypothesis 2 (Factors That Affect Symptom Recall)
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Parent Report. See Tables 10 and 11.
Associations with ADHD Diagnostic Status (H2a). ANCOVAs suggested that there was
not a significant difference between parents’ attention problem consistency scores (F(1,45) =
0.55, p = 0.46, η2 = 0.01) or hyperactivity consistency scores (F(1,45) = 0.02, p = 0.88, η2 =
0.001) based on child’s ADHD diagnostic status.
Associations Between T2 Retrospective Ratings, T1 Childhood Symptoms and T2
Current Symptoms (H2b). Multiple linear regressions indicated that parents’ T2 retrospective
recall of T1 attention problems were significantly associated with childhood ratings of attention
problems, after controlling for site and time since initial evaluation (r2 change = 0.36, F(3,46) =
16.87, p < 0.001; t = 5.88, β = 0.60, p = < 0.001). When current inattention symptoms and
ratings of impairment were added into the model, there was a significant change (r2 change =
0.21, F(3,46) = 23.81, p < 0.001). While T1 childhood attention problems were marginally still a
significant factor (t = 1.95, β = 0.21, p = 0.06), parents’ ratings of current symptoms of
inattention became a robust factor (t = 5.29, β = 0.66, p = < 0.001). Current impairment was not
associated with retrospective ratings of attention problems (t = 0.04, β = 0.003, p = 0.97).
Results for hyperactivity were similar. Parents’ T2 retrospective recall of T1
hyperactivity were significantly associated with their childhood ratings of hyperactivity, after
controlling for site and time since initial evaluation (r2 change = 0.42, F(3,46) = 17.04, p <
0.001; t = 6.36, β = 0.66, p = < 0.001). When current hyperactivity and ratings of impairment
were added into the model, there was a significant change (r2 change = 0.22, F(5,44) = 26.44 p <
0.001). While childhood hyperactivity was still significant (t = 2.31, β = 0.24, p = 0.06), parents’
ratings of current hyperactivity became a robust factor (t = 5.70, β = 0.68, p = < 0.001). Current

41
impairment ratings were not associated with retrospective ratings of hyperactivity (t = – 0.36, β =
– 0.03, p = 0.72).
These results indicate that current T2 inattention and hyperactivity ratings are more
strongly associated with parents’ retrospective recall of T1 attention problems and hyperactivity
than are actual T1 childhood symptoms.
Associations between Recall and Parental Mental Health Symptoms (H2c). Linear
regressions suggested that, after controlling for time since initial evaluation and site, consistency
of recall of attention problems was not associated with parental ADHD (r2 change = 0.003, p =
0.98; t = 0.10, β = 0.01, p = 0.92), anxiety (t = -0.17, β = -0.03, p = 0.86), or depressive
symptoms (t = 0.38, β = 0.06, p = 0.70). Similarly, after controlling for time since initial
evaluation and site, consistency of recall of hyperactivity was not associated with parental
ADHD (r2 change = 0.01, p = 0.86; t = 0.53, β = 0.07, p = 0.60), anxiety (t = -0.30, β = -0.05, p
= 0.76), or depressive symptoms (t = 0.58, β = 0.09, p = 0.57).
These results suggest that parental mental health does not affect consistency of recall.
Self-Report. See Tables 10 and 12.
Associations with ADHD Diagnostic Status H2a. ANCOVAs suggested that there was
not a significant difference between self-report of attention problem consistency scores (F(1,36)
= 0.38, p = 0.69, η2 = 0.02) based on ADHD diagnostic status. ADHD diagnostic status was
marginally associated with hyperactivity consistency scores (F(1,36) = 2.80, p = 0.10, η2 = 0.07),
such that those with an ADHD diagnosis in childhood were more consistent than their peers.
Associations Between T2 Retrospective Ratings, T1 Childhood Symptoms and Current
Symptoms (H2b). Multiple linear regressions indicated that T2 retrospective self-report of
attention problems were significantly associated with actual T1 childhood ratings of attention

42
problems, after controlling for time since initial evaluation (r2 change = = 0.36, F(2,37) = 10.60,
p < 0.001; t = 4.56, β = 0.60, p < 0.001). When current inattention symptoms and ratings of
impairment were added into the model, there was a significant change (r2 change = 0.20, F(4,35)
= 11.53, p < 0.001). While childhood attention problems remained significant (t = 3.51, β = 0.42,
p = 0.001), ratings of current symptoms of inattention became a robust factor (t = 4.07, β = 0.50,
p = < 0.001). Impairment was not associated with retrospective ratings of attention problems (t =
– 0.80, β = – 0.09, p = 0.43).
T2 retrospective self-report of hyperactivity was significantly associated with actual T1
childhood ratings of hyperactivity, after controlling for time since initial evaluation (r2 change =
0.59, F(2,37) = 26.54, p < 0.001; t = 7.28, β = 0.77, p = < 0.001). When ratings of current
hyperactivity and impairment were added into the model, the model was significant and
childhood ratings of hyperactivity remained the driving factor of the model (r2 change = 0.02,
F(4,35) = 13.70, p < 0.001; t = 4.43, β = 0.64, p < 0.001). Neither self-report of current
hyperactivity (t = 1.26, β = 0.19, p = 0.22) nor impairment (t = – 0.26, β = 0.00, p = 0.99) was
associated with retrospective ratings of hyperactivity.
These results indicate that, like parent report, current inattention is more strongly
associated with retrospective self recall of attention problems than are actual childhood
symptoms. For hyperactivity, however, childhood symptoms are the best predictor of
retrospective recall.
Hypothesis 3 (Temperament and Character Correlates of Childhood ADHD
Symptoms)
Parent Report. See Table 13.
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Associations with T1 ratings (H3a). Multiple linear regressions indicated there was no
overall significant association between parent ratings of temperament and T1 childhood attention
problems, after controlling for site and time since initial evaluation (r2 change = 0.11, F(7,42) =
1.23, p = 0.59). However, when examining individual factors, novelty-seeking (t = 1.28, β =
0.23, p = 0.20) and reward dependence (t = 1.73, β = 0.27, p = 0.09) demonstrated moderate
associations with childhood attention problems. Hyperactivity followed a similar pattern. There
was no overall significant association between parent ratings of temperament and childhood
hyperactivity, after controlling for site and time since initial evaluation (r2 change = 0.14, F(7,42)
= 1.23 p = 0.31). However, when examining individual factors, reward dependence (t = 2.03, β =
0.31, p = 0.05) and self-directedness (t = -1.77, β = -0.30, p = 0.08) demonstrated significant
associations with childhood hyperactivity.
In sum, childhood attention problems are associated with higher parent reported noveltyseeking and reward dependence. Higher childhood hyperactivity is associated with higher reward
dependence and lower self-directedness.
Associations with T2 recall of T1 ratings (H3b). Multiple linear regressions suggested
there was an overall significant association between parent ratings of temperament and T2
retrospective report of T1 attention problems, after controlling for site and time since initial
evaluation (r2 change = 0.10, F(7,42) = 2.20 p = 0.05). When examining individual factors, harm
avoidance (t = 1.83, β = 0.29, p = 0.08) and self-directedness (t = – 1.99, β = – 0.32, p = 0.05)
demonstrated significant associations with retrospective report of attention problems. There was
no overall significant association between parent ratings of temperament and retrospective
reports of hyperactivity, after controlling for site and time since initial evaluation (r2 change =
0.07, F(7,42) = 1.35, p = 0.25). However, after examining individual factors, self-directedness (t
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= – 1.44, β = – 0.23, p = 0.17) demonstrated a moderate association with retrospective report T1
hyperactivity.
In sum, higher parental retrospective recall of attention problems is associated with
higher harm avoidance and lower self-directedness. Higher parental retrospective recall of
hyperactivity is associated with lower self-directedness.
Associations with current ratings (H3c). Multiple linear regressions indicated there was
an overall marginally significant association between parent ratings of temperament and current
report of attention problems, after controlling for site and time since initial evaluation (r2 change
= 0.27, F(7,42) = 2.14 p = 0.06). Novelty-seeking was moderately associated with current
inattention (t = 1.31, β = 0.22, p = 0.20). There was no overall significant association between
parent ratings of temperament and current reports of hyperactivity, after controlling for site and
time since initial evaluation (r2 change = 0.08, F(7,42) = 0.90, p = 0.51). However, selfdirectedness demonstrated a moderate negative association with current symptoms of
hyperactivity (t = -1.26, β = -0.22, p = 0.22).
Results of Hypothesis 3 suggested several associations between parent reported
temperament and symptom report. Regarding actual childhood symptoms, greater noveltyseeking and reward dependence were associated with more attention problems. Greater reward
dependence and lower self-directedness were associated with more hyperactivity in childhood.
For retrospective reports, greater harm avoidance and lower self-directedness were associated
with greater attention problems. Lower self-directedness was associated with higher
retrospective recall of hyperactivity. Finally, for current symptoms, greater novelty-seeking was
associated with higher inattention. Lower self-directedness was associated with higher current
hyperactivity.
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Self-Report. See Table 14.
Associations with T1 ratings (H3a). Multiple linear regressions indicated an overall
significant association between self-report of temperament and childhood attention problems,
after controlling for site and time since initial evaluation (r2 change = 0.31, F(7,32) = 2.20, p =
0.06). Novelty-seeking (t = 2.12, β = 0.43, p = 0.04) and persistence (t = 1.50, β = 0.25, p =
0.15) were the factors driving the significant association with childhood attention problems.
There was an overall significant association between self-report of temperament and childhood
hyperactivity, after controlling for site and time since initial evaluation (r2 change = 0.29,
F(7,32) = 2.20 p = 0.06). Novelty-seeking (t = 1.10, β = 0.22, p = 0.28), reward dependence (t =
-1.20, β = -0.22, p = 0.24), and self-directedness (t = 1.55, β = 0.30, p = 0.13) were associated
with higher childhood reports of hyperactivity. These results indicate that greater noveltyseeking and persistence are associated with more childhood attention problems. Higher selfdirectedness and novelty-seeking and lower reward dependence is associated with higher
hyperactivity.
Associations with T2 recall of T1 ratings (H3b). Multiple linear regressions suggested
there was an overall significant association between ratings of temperament and retrospective
self-report of attention problems, after controlling for site and time since initial evaluation (r2
change = 0.28, F(7,32) = 2.53 p = 0.03). When examining individual factors, novelty-seeking (t
= 1.94, β = 0.38, p = 0.06) and self-directedness (t = 1.42, β = 0.27, p = 0.17) demonstrated a
moderately significant association with retrospective report of attention problems. There was no
overall significant association between ratings of temperament and retrospective self-report of
hyperactivity, after controlling for site and time since initial evaluation (r2 change = 0.14,
F(7,32) = 0.92, p = 0.51). Self-directedness (t = 1.28, β = 0.27, p = 0.21) demonstrated a

46
moderately significant association with retrospective report of hyperactivity. Higher
retrospective reports of attention problems were associated with higher novelty-seeking and selfdirectedness. Higher retrospective reports of hyperactivity were associated with higher selfdirectedness.
Associations with current ratings (H3c). Multiple linear regressions indicated there was
an overall significant association between ratings of temperament and current report of attention
problems, after controlling for site and time since initial evaluation (r2 change = 0.35, F(7,32) =
2.47 p = 0.04). Both novelty-seeking (t = 2.02, β = 0.40, p = 0.05) and self-directedness (t =
2.17, β = 0.41, p = 0.04) demonstrated significant associations with current inattention. There
was an overall significant association between self-report of temperament and current reports of
hyperactivity, after controlling for site and time since initial evaluation (r2 change = 0.44,
F(7,32) = 3.96, p = 0.003). Novelty-seeking (t = 2.69, β = 0.48, p = 0.01), reward dependence (t
= -1.63, β = -0.26, p = 0.11), and self-directedness (t = 2.43, β = 0.42, p = 0.02) demonstrated
significant associations with current hyperactivity.
Results of Hypothesis 3 suggested several associations between self-reported
temperament and symptom report. Patterns of results differed from parent report (see above).
Regarding actual childhood symptoms, greater novelty-seeking and persistence were associated
with more attention problems. Greater novelty-seeking, lower reward dependence, and greater
self-directedness were associated with more hyperactivity in childhood. For retrospective reports,
greater novelty-seeking and self-directedness were associated with greater attention problems.
Higher self-directedness was associated with higher retrospective recall of hyperactivity. Finally,
for current symptoms, greater novelty-seeking and self-directedness were associated with higher
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inattention. Greater novelty-seeking, lower reward dependence, and greater self-directedness
were associated with higher current hyperactivity.
Discussion
The current study investigated both the consistency of retrospective parental and self
recall of childhood ADHD symptoms and explored potential avenues for improving methods of
establishing symptom onset in childhood. This was novel in its: a) research design comparing
retrospective recall of symptoms to actual past report of symptoms on an identical symptom
measure, b) examination of retrospective report of temperament and its relationship to the report
of ADHD symptoms over time, and c) inclusion of individuals with and without a childhood
ADHD diagnosis. It is important to note several key points about the current study. The current
study largely examined ADHD symptoms/ADHD-related behaviors, rather than ADHD
diagnoses evaluations via gold standard assessments. This was due to study aims to provide
clinical and empirical recommendations for establishing the presence of “several symptoms” of
ADHD in childhood, consistent with criterion B (APA, 2013). This study did not aim to discern
individuals with and without ADHD, based on previous reports, but rather investigate avenues to
establishing the presence of ADHD-related behaviors in childhood.
Results of this study provided further evidence that retrospective recall of ADHD
symptoms tend to be underestimates of actual childhood symptoms, particularly in a nonclinically-referred population, consistent with research conducted in ADHD only samples (Breda
et al., 2020; Miller et al., 2010). Current symptoms are more predictive of retrospective recalls
than actual symptoms in childhood, also consistent with previous research (Miller et al., 2010).
Broadly, current ADHD symptoms affect retrospective recall more strongly than actual
childhood symptoms. Finally, there are a variety of associations between ratings of children’s
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temperament and symptoms of ADHD across time, though these vary widely between
informants.
Hypotheses
Table 15 provides a graphical organization predictors of outcome variables organized by
the strength of the finding.
Hypothesis 1 (ADHD recall). Hypotheses that retrospective recall of inattention and
hyperactivity would be significantly lower than actual past reports for both parent and self-report
were supported, consistent with previous research in ADHD only populations (Breda et al., 2020;
Miller et al., 2010). Parents retrospective recalls were approximately 10 T-score points lower
than actual childhood reports. Children were slightly more consistent, but still underreported
childhood attention problems and hyperactivity by 8 and 4 T-score points, respectively.
These data have potential relevance to the empirical interest in the potential for a nonneurodevelopmental ADHD (Agnew-Blais et al., 2016; Moffitt et al., 2015). An integrative
review of cognitive and clinical psychology has argued that requiring recall of childhood ADHD
symptoms for an adult ADHD diagnosis may lead to too many false-negative diagnoses (Sharma,
Lavoie, & Callahan, 2020), due to demonstrated poor ability to recall personal
information/symptoms over time (Klein, Gangi, & Lax, 2011; Sharma et al., 2020; Wells,
Morrison, & Conway, 2014). Results of the current study further demonstrate that a lack of
retrospective recall of ADHD symptoms may not necessarily preclude the existence of those
symptoms in childhood. Yet, substantiating childhood symptoms is important in delineating
ADHD from other disorders with overlapping symptoms (APA, 2013; Taylor et al., 2021). For
example, in a longitudinal study of ADHD symptoms across time, the substantiated presence of
symptoms in childhood removed 30% of potential “adult-onset ADHD” individuals (Sibley et
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al., 2018). However, if individuals underreport past symptoms, symptom onset may appear to be
in adulthood. Current data suggest that understanding and improving our ability to evaluate
symptom onset is important to improving the validity of ADHD diagnoses post age 12 (APA,
2013). It is important to highlight the possibility that Time 1 reports could have been
overestimated compared to true behavior as a “cry for help.” Lower recalled symptom reports
may be more accurate than they appear if Time 1 reports were inflated due to parents/children
feeling overwhelmed. With that consideration, individuals who were seeking treatment
demonstrated different patterns in recall compared to individuals from a research contenxt.
Notably, parents from the clinically referred population demonstrated much higher
consistency in symptom report over time than did parents from a research context. There was a
significant difference in time since initial evaluation between site, such that there was more time
between evaluations for C.A.R.E. participants. Thus, the poorer recall demonstrated in the
C.A.R.E. lab participants may have been in part due to the longer time period between reports.
However, even after controlling for time between reports, this difference remained, albeit with a
weaker effect. Individuals who have sought treatment for their children, may pay more attention
to their children’s symptoms, both initially and over time, than those from the general
population. This is consistent with the social cognitive psychology that recall is better when
more examples of the subject are available (Schwarz, Bless, Strack, Klumpp, Rittenauer-Schatka,
& Simons, 1991). Individuals rely on availability heuristics to recall information (Schwarz et al.,
1991). Additionally, confirmation bias refers to seeking or interpreting evidence that are partial
to existing beliefs (Nickerson, 1998). In the current study, the clinically referred sample
demonstrated a higher rate of mental health diagnoses in childhood. Thus, these parents may
have implicitly sought “evidence” (i.e., symptoms) of these diagnoses in their daily lives
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(Nickerson, 1998). Then, this evidence provides more examples of behavior, increasing the ease
of recall (Schwarz et al., 1991). In the ADHD literature, confirmation bias and availability
heuristics have been implicated in individuals understanding of ADHD diagnoses (Sciutto &
Eisenberg, 2007). Site differences in the current study may suggest that this may extend to how
individuals understand ADHD symptoms.
Hypothesis 2 (factors that affect symptom recall). Results of the current study were
largely inconsistent with hypotheses that a past diagnostic label would be associated with
increased consistency of ADHD symptom recall. A previous diagnostic label was associated
with increased consistency only for self-report of hyperactivity.
There was no previous research on this topic in the ADHD field on which to guide
hypotheses. Thus, hypotheses were developed from the PTSD cognitive psychology literature
(Arkes & Harkness, 1980). In a similar way to Arkes and Harkness (1980), individuals with an
ADHD diagnosis may attribute the behaviors that they receive feedback on from others as
consistent with their ADHD status. It is possible that individuals did not attribute their inattentive
symptoms in the same way as their hyperactive/impulsive behaviors. They historically may have
received less feedback on inattentive symptoms from others. Indeed, individuals with primarily
inattentive symptoms are more likely to experience a delay to diagnosis and treatment (Oliva et
al., 2020), potentially because these symptoms tend to be less obvious and disruptive to others.
Inattentive symptoms may be misinterpreted as unwillingness or tiredness, rather than a
symptom of underlying pathology (Asherson et al., 2012; Oliva et al., 2020), so children do not
receive feedback connecting inattentive symptoms to their diagnostic label. However, given the
non-significant results for parents, it is likely that an ADHD label does not globally lead to an
improvement in recall, and a myriad of other factors, such as both parent and self-perception of
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their behaviors in childhood or current symptoms, affect recall to a greater extent. This suggests
that an adult with childhood diagnosed ADHD may not be more accurate in recalling symptoms
than those with no ADHD history, further highlighting the challenges with assessing childhood
ADHD. Notably, the rate of reported ADHD diagnoses was low. This low rate may decrease the
power to accurately assess differences stemming from ADHD diagnostic status. Furthermore, as
inattention and hyperactivity are common to many disorders (APA, 2013), it is possible that
individuals in the “no ADHD” group still attributed symptoms of ADHD to a diagnostic label
(e.g., ASD, anxiety), just not to ADHD. Thus, this result in particular should be considered
preliminary.
Hypotheses regarding the impact of current symptoms on retrospective symptom recalls
were broadly supported, apart from self-reported hyperactivity. As hypothesized, for parent
report, although childhood symptoms were associated with retrospective report of the same
symptoms, current symptoms were more robust predictors of retrospective report, in line with
Miller et al. (2010). While childhood symptoms may play a role in recall, these results suggest
that current symptoms may be more impactful. Patterns of self-reported attention problems were
similar to parent report, although self-reported hyperactivity was different. These results
highlight that retrospective report of childhood ADHD symptoms are affected by myriad of
current factors other than actual childhood symptoms. Childhood memories tend to lack details
generally (Wells et al., 2014) and individuals with ADHD demonstrate even poorer personal
knowledge recall than their peers (Klein et al., 2011). A review of the cognitive and clinical
psychology literature found that individuals with ADHD are unlikely to accurately recall past
behavior (Sharma et al., 2020). Furthermore, in the cognitive psychology literature, current
knowledge significantly affects information recall (Harvey & Bryant, 2000; Olson & Cal, 1984).
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Therefore, individuals, both within and outside of the ADHD literature, demonstrate poor ability
to recall personal information/symptoms (Klein et al., 2011; Sharma et al., 2020; Wells et al.,
2014), relying on current information instead (Harvey & Bryant, 2000; Olson & Cal, 1984).
However, childhood report of hyperactivity (T1) was the significant predictor of
retrospective report (T2). This suggests that self-report of hyperactivity may be the most reliable
retrospective report. Contrary to hypotheses, current ratings of global impairment were not
associated with retrospective reports. As this sample was not an ADHD only sample, impairment
ratings may be due to a variety of other diagnoses or concerns (e.g., anxiety, depression, autism
spectrum disorder (ASD), etc.), as these disorders have overlapping symptoms with ADHD
(APA, 2013). In particular, the clinically referred sample demonstrated a high rate of other
diagnoses, as would be expected. Therefore, it is logical that impairment may not be associated
with ADHD symptom recall as the impairment captured in the current study may be unrelated to
ADHD symptoms.
Parental mental health symptoms were not related to recall, contrary to hypotheses.
Symptom levels were in the average range for parents and few reported diagnosed mental health
conditions. Since hypotheses were based on literature that suggests these disorders are associated
with worse recall (Semkovska et al., 2012; Papaeliou et al., 2015), it is unclear if this pattern
would replicate in a more highly symptomatic parent population.
Hypothesis 3 (temperament correlates of childhood ADHD symptoms). Temperament
correlates of childhood symptoms was the most novel aim and of most interest in the current
study. Parent reported ADHD symptoms in childhood were related to parents’ perception that
their child was more reliant on external rewards or the novelty of a task and less able to engage
in self-directed behavior. However, youth who perceived themselves as higher in novelty-
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seeking, persistence, and self-directedness, as well as lower in reward dependence, also reported
higher ADHD symptoms in childhood.
These results provide variable support for hypotheses and, indirectly, are consistent with
previous research (Gomez et al., 2017; He et al., 2019). Gomez and colleagues’ (2017) metaanalysis suggested that novelty-seeking is associated with ADHD. In the current study, this was
true for parent and self-reported attention problems, as well as self-reported hyperactivity.
Previous research on outcomes of adult ADHD suggested that adults with an ADHD diagnosis
self-report lower reward dependence (He et al., 2019), also consistent with self-report of
symptoms in this study. However, in other models of personality, extraversion, which is linked to
early reward dependence, is associated with hyperactivity (De Pauw & Mervielde, 2010). In this
way, the converse findings related to parent and self are somewhat consistent with the literature
on ADHD symptoms and categorical diagnoses of ADHD.
Furthermore, parents may have reported more on observable behaviors whereas youth
may have relied on memories of their own internal states, rather than necessarily how they
behaved, for ratings of children’s temperament. Various theories of executive functioning of
ADHD describe the significance of rewards, describing heterogenous executive functioning
impairments such as poor ability to inhibit previously rewarded responses (Kofler et al., 2013),
stimulation-seeking, an aversion to delayed rewards, and poor intrinsic motivation (Beauchaine
& McNulty, 2013). In line with this research, reward systems are an integral and effective part of
psychosocial treatment for children with ADHD or externalizing behaviors (Barkey, 2002; Pyle
& Fabiano, 2002). Therefore, parents who viewed their children as inattentive and hyperactive in
childhood may also have remembered using reward systems to motivate behaviors. Since these
systems rely on external rewards to motivate socially desired behaviors (e.g., waiting their turn,
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completing homework independently) (Barkey, 2002; Pyle & Fabiano, 2002), parents may also
have viewed their children as less self-directed.
On the other hand, youth who reported ADHD symptoms in childhood may have
remembered requiring novel stimuli to maintain attention, yet felt they were quite persistent and
self-directed toward stimuli that they found interesting. This is consistent with findings that
individuals with ADHD demonstrate hyperfocus on topics of interest, but not those related to
uninteresting educational or social tasks (Groen et al., 2020). Individuals who reported higher
ADHD symptoms in childhood, may have remembered themselves as hyperfocused toward
behavior that was self-motivated, rather than behavior perceived as adaptive or rewarded by
others. Furthermore, a behavior that presents as difficulty inhibiting previously rewarded
responses (e.g., impulsivity/hyperactivity) (Kofler et al., 2013), could also be self-perceived as
persistence and self-directedness of behavior toward a reward, regardless of current pressures to
respond differently.
For example, research on videogame use in children with ADHD suggests that they spend
more time and effort into playing videogames than their neurotypical peers (Masi, Abadie,
Herba, Emond, Gingras, & Amor, 2021). They tend to demonstrate poorer self-control in
monitoring their use, higher problems arising from videogames, higher perceived reward from
videogames, and more social involvement developed through videogames. Parents may view
some of these behaviors negatively (e.g., difficulty transitioning from videogames to
schoolwork), which children may view them positively (e.g., engagement in a rewarding activity,
social connection through use). Ultimately, children and parents likely view behaviors through
different lenses, so it is unsurprising that different patterns emerge between these informants.
Understanding Differences in reports of Temperament and ADHD.
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Understanding temperament correlates of ADHD symptoms is clearly complex. Parents
and children often show discrepancies in their ratings of children’s internalizing and
externalizing behavior (Bajeux et al., 2018). For parents, the most predictive temperament traits
differed across associations with childhood, retrospective, and current ratings of ADHD
symptoms. For self-report, novelty-seeking and self-directedness were broadly associated with
reports across time. Temperament refers to how one generally behaves (De Pauw & Mervielde,
2010; Nigg et al., 2004). Individuals who report on their own temperament may also consider
internal factors that are not obvious to outside observers (Bajeux et al., 2018), thus self-report
may be based on who they view themselves to be while parent report is based on observed
behaviors. This may not only lead to differences between self- and informant report of
temperament and ADHD symptoms, but to how they view themselves across time. Children and
adolescents are developmentally more egocentric than adults (Frankenberger, 2000). In the
current study, self-reports may have been based on this internal sense of self, regardless of how
their behaviors changed over time. Further, children were more consistent in their ratings than
their parents were. This stability in symptom rating and reliance on their sense of themselves,
rather than on observed behaviors may have led to some of the differences between parent and
self-report.
Furthermore, it is well established that youth with ADHD rate themselves more
positively than informants do (Owens et al., 2007). In the current study, children with more
symptoms of ADHD rated themselves as more persistent and self-directed, while their parents
rated them as less self-directed. While objective behavioral correlates of these temperament traits
were not evaluated in the current study, the conclusion that self-perceptions differ from parent
perceptions of behavior is not unique to the present findings. The current study also did not
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examine whether informant or self-report was more valid related to objective outcomes, yet did
highlight that recall of symptoms alone is poor. Evaluation of childhood temperament traits,
particularly related to novelty-seeking and goal directed behavior (e.g., persistence, selfdirectedness, reward dependence) may help improve accurate ADHD diagnoses.
Implications
Families from both a clinical and research site were recruited to participate and provided
information about what they believed they/their child was like in the past, as well as what
they/their child is like currently. This permitted an examination of the consistency of ADHDrelated behavior recall, preliminary identification of the potential clinical utility of temperament
in predicting past report of ADHD symptoms, and investigating how both current and past
symptoms affect recall. Overall, and consistent with previous research (Breda et al., 2020;
Mannuzza et al., 2002; Miller et al., 2010), results suggested that individuals tend to recall lower
levels of previous symptoms of inattention and hyperactivity across informants.
Further, the current study prompted parents and children to remember events related to
their child’s Time 1 age (e.g., teacher at the time, hobbies, any major life events), which may be
more guidance than is typically provided. Even with this concrete anchor, retrospective reports
were not consistent with actual childhood reports. Improving retrospective recall is important; a
de novo ADHD diagnosis in adolescence and adulthood requires that symptom onset before age
12 (APA, 2013), which is often established through reliance on informant recall (Saleh et al.,
2018). Given the significant delay to treatment for ADHD (Dakwar et al., 2014), motivations to
malinger ADHD (Musso & Gouvier, 2014), symptom overlap between ADHD and other
disorders (Katzman, Bilkey, Chokka, Fallu, & Klassen, 2017), and the increase of the age of
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onset criterion in the DSM – 5 (APA, 2013), it is possible that a potential increase in adults
presenting for initial ADHD assessment will continue to occur well into the future.
The stakes of this challenge are not low (Sharma et al., 2020). If individuals with bona
fide ADHD diagnoses, are excluded from an ADHD diagnosis due to self and informant
underestimation of symptoms, given the efficacy of ADHD treatments (Shaw et al., 2012),
gatekeeping these individuals from services may increase negative individual outcomes (Arnold
et al., 2020; Shaw et al., 2012) and the public health burden of ADHD (Hodgkins et al., 2011).
On the other hand, disregarding the age of onset criterion may lead to incorrect or unnecessary
ADHD treatments and/or unjustified provision of accommodations to individuals who should not
qualify for services. Given the scarcity of ADHD specialists (Nasol, Lindly, Chavez, &
Zuckerman, 2018), individuals who do not have ADHD, but who are receiving ADHD services
may overtax the already burdened healthcare system, preventing others from accessing
appropriate care. Further, if an individual with another mental health condition (e.g., SUDs,
MDD) is misdiagnosed with ADHD, this may delay access to more appropriate treatments,
increasing the negative outcomes associated with those other disorders (McGorry, Purcell,
Goldstone, & Amminger, 2011; Wang et al., 2005).
Given the stakes of accurately assessing ADHD symptoms retrospectively, results of the
current study may provide some preliminary supplemental considerations. Current
recommendations for ADHD assessment include to collect thorough developmental histories,
inquire about childhood ADHD symptoms independent of impairment, collect or administer
objective measures (e.g., IQ assessments, achievement tests, report cards, test scores, etc.), assess
protective factors and compensatory behaviors that may have reduced the emergence of
symptoms and impairment, and assess for comorbid disorders or differential diagnoses that may
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be mimicking ADHD (Taylor et al., 2021). In addition, current results suggest that temperament
measures may add clinical value.
While establishing how individuals described themselves/their children in childhood may
be beneficial, it is important to note that these descriptions may be based on many factors and
differ between informants. Self-report of ADHD symptoms shows limited agreement with
objective measures (Du Reitz et al., 2016) and youth with ADHD often overestimate their
competence (Owens et al., 2007). Results of the current study suggesting youth with higher
ADHD symptoms perceive themselves as more self-directed and persistent. While this could be
an overestimation of their adaptive skills, it may also be that children with ADHD are, in fact,
self-directed and persistent, yet toward what they find most intrinsically rewarding.
Relying solely on retrospective recall may lead to underreporting of childhood ADHD
symptoms and thus false-negative diagnoses. Clinicians may include measures of childhood
behaviors as a supplement to asking about childhood symptoms on DSM-5 checklists. While
using the JTCI in clinical contexts may be of use for ADHD diagnoses, results of the current
highlight clinical recommendations that may be more feasible in the typical clinic setting.
Specifically, asking parents to recall specific behavioral examples related to their children’s
novelty-seeking, reliance on rewards, and self-directedness may provide information that
substantiates symptom reports. Further, asking individuals to report on their own novelty-seeking
and self-directedness in preferred tasks may also help clinicians determine if symptoms of
ADHD in childhood may have been present.
To assess novelty-seeking asking both parents and children about the child’s preference
for exciting or stimulating activities compared to their ability/willingness to engage in less
exciting, but still adaptive behaviors. Regarding reward dependence, assessing parents’
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perception of their child’s reward seeking behaviors and reliance on rewards, rather than through
the child’s own self-directedness, to complete those less exciting behaviors may be helpful.
However, evaluating children’s perceptions of their own independence related to external
pressures may be helpful in establishing presence of ADHD consistent behaviors. Further,
assessing what a child identified as their goals and barrier to the goals, why they created those
goals, how persistent they were in accomplishing their goals, despite barriers may also be useful.
While it is unlikely that assessing only one trait in isolation would be helpful in ADHD
diagnoses, understanding how goal-directed behavior was motivated may help clinicians better
establish a childhood history of ADHD consistent behaviors, or if onset of symptoms may be due
to another disorder, increasing appropriate treatment access. It is important to note that
establishing these behaviors may not directly proxy the presence “several symptoms” of ADHD
prior to age 12, consistent with criterion B (APA, 2013). However, the assessment of these
behaviors may help clinicians determine areas for further investigation and provide parents and
children’s prompts to think more clearly about these behaviors. This may supplement the clinical
judgement that is needed in determining if “several symptoms” were present in childhood.
Limitations
There are several limitations to the current study that support the need for further
investigation of this topic. First, the current study was underpowered for all analyses. Thus, it is
possible that some results did not emerge due to the small sample size and/or that significant
results were spurious (Dorey, 2011). Further, the current study interpreted moderate to large
effect sizes, regardless of statistical significance. This is in line with recent recommendations
(Wasserstein et al., 2019). However, results should be considered preliminary and interpreted
with caution. Viewing these results as guidance for future research may be appropriate.
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This parent sample was mostly White, women who are highly educated, while the child
sample was mostly White boys. This sample was generally consistent with demographics from
the larger data pool of this clinic and research lab. Research suggests that there is greater unmet
ADHD treatment need in families from non-English-speaking households and those with greater
adverse family financial impact from ADHD (Nasol et al., 2018). Further, Black and Latinx
children are less likely than White children to receive ADHD diagnosis and treatment, regardless
of symptom level (Coker et al., 2016). Further, causal attributions of ADHD differ between
ethnoracial groups (Bussing, Gary, Mills, & Garvan, 2007; Wilcox, Washburn, & Patel, 2007).
Further, Black families receive less information from schools about ADHD than White families
(Bussing et al., 2007). Therefore, if families conceptualize symptoms/behaviors differently, there
may be variable associations between temperament traits and ADHD symptoms. Clearly, there is
inequitable access and barriers to ADHD services. Given the demographic homogeneity of the
current sample, it is not clear whether results would generalize across groups. There is therefore
need for replication in a larger, more diverse sample to increase generalizability.
Similarly, further examination of fathers and their symptom reporting patterns is also
warranted as this sample was comprised of primarily mothers. Fathers’ role in the treatment,
etiology, and course of pediatric mental health disorders is an under-researched and poorly
understood topic (Bögels & Phares, 2008; Lamb, 2004; Phares, Fields, Kamboukos, & Lopez,
2005a; Phares et al., 2005b). Replication and extension of the current study in a more gender
balanced sample may provide insight into the reporting patterns and correlates of fathers
compared to mothers.
Additionally, the children in the study had a high rate of ADHD, ASD, and other mental
health diagnoses. This is unsurprising given that they were recruited from an outpatient clinic
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and developmental research lab. Furthermore, ADHD diagnostic status was assessed via selfand parent report. The purpose for this method of examination was due to the hypothesis that a
label itself, rather than whether or not an individual truly met criteria for ADHD, would improve
symptom recall, consistent with previous research (Arkes & Harkness, 1980). However, the
validity of these ADHD diagnoses is unclear. A prospective longitudinal design that ensures
representation from the general population (e.g., pair with school psychologists and pediatricians
to assess adolescents who were evaluated with gold standard measures as children) may more
provide more confidence in interpretations of the relationship between retrospective reports of
temperament and childhood symptoms of ADHD. Relatedly, Time 1 mean levels of ADHD
symptoms were in the average range in the current study. Thus, results were not likely solely
based on patterns between temperament and those with high levels of childhood ADHD
symptoms and these findings may not generalize to clinical samples. In addition, the current
study was unable to investigate if symptoms of childhood ADHD were attributable to ADHD, or
if more generally attributable to comorbid disorders, such as anxiety, depression, and ASD,
which share significant symptom overlap with ADHD (APA, 2013). It is possible that the cause
(i.e., underlying disorder) of the ADHD symptoms may affect recall in a variety of ways that the
current study was unable to investigate.
Related to comorbid conditions, the current study did not assess the impact of current or
historical treatment on ADHD recall. The American Academy of Pediatrics (AAP) recommends
bidirectional communication with children and families regarding their treatment and progress
for ADHD (Wolraich et al., 2019). It is possible that this communication may bring ADHD
relevant behaviors, attached to the ADHD diagnostic label, to parent and child attention more
frequently. Therefore, patterns and correlates of recall could differ based on treatment status.
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Teacher report of ADHD symptoms, though recommended by the AAP (Wolraich et al.,
2019), was not examined in this study. Parent-teacher agreement on ADHD symptoms is
moderate (Narad et al., 2015) and thus, understanding teachers’ perspective is important. Since
teachers may notice students with more disruptive behaviors (e.g., hyperactivity/impulsivity),
they may be more apt to recall these behaviors. However, patterns of recall among teachers is
currently unclear.
The current study relied on the TCI due to its well-established reliability and validity and
relationship to ADHD (Cloninger et al., 1998), though it is not the only measure of temperament.
Further, as a clinical instrument, the scoring algorithm of this measure is not available for
review, which prevents some current psychometric properties from being adequately assessed.
Internal consistency for self-report ranged from questionable to good, which may be in part due
to the small sample size, though still indicates need for further reserarch. Finally, use of the TCI
family of instruments may not always be feasible in a typical clinic setting, due to cost and
length. Replication of this study with alternative temperament measures may provide other
important insights into the clinical utility of temperament as a correlate of ADHD symptoms.
That said, as a clinical instrument, TCI results of the current study may be translated into clinical
work.
Relatedly, the studied relied on the BASC-2 and BASC-3 for assessment of symptom
recall. While the BASC family of instruments has strong reliability and validity (Kamphaus,
2014; Reynolds & Kamphaus, 2014), test-retest reliability of any measure is imperfect. Thus,
some of the variability highlighted in the current study may have been a result of test
unreliability, rather than true variability in recall. The BASC provides T-scores, which allow the
interpreter to compare the child’s behaviors to others’ of their age, However, it is not a DSM-5
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checklist, thus is better used to assess behavior consistent with ADHD, rather than establishing
clear “several symptoms” of ADHD present in childhood.
Finally, at Time 2, the majority of the sample was still in adolescence/late childhood.
While results provided a preliminary investigation of recall and correlates of ADHD symptoms,
the applicability of these findings to adults presenting for ADHD diagnoses is unclear.
Directions for Future Research
The current study served to highlight both the need for improvement in the field’s
assessment of retrospective ADHD symptoms, as well as highlight the need for future research.
In addition to those noted above to replicate this study in a larger, more diverse sample,
additional research on the utility of the recommendations from the current study is needed.
Specifically, the addition of temperament measures to a wave of a larger, longitudinal study that
includes individuals with and without diagnoses of ADHD, using gold standard assessment
measures for ADHD, in childhood, and measurement of ADHD symptoms over time. Multiwave assessments of ADHD symptoms and diagnostic status may provide important baseline
data that help discern important questions. Inclusion of a retrospective measure of temperament
may not only help validate the utility of specific temperament traits in predicting ADHD
symptoms, but elucidate if there is any effect of age on the predictive utility of each specific trait.
Consistent with limitations highlighted above, other measures of temperament may be
investigated. Furthermore, assessing if personality traits lead to similar patterns of relationship to
ADHD symptoms as temperament traits may be of interest and help determine if personality
measures may be used to proxy ADHD behaviors in childhood as well. Cross-sectional data
suggest an effect of age in the relationship between temperament and ADHD diagnostic status
such that in children, lower persistence is related to ADHD and in adults, higher harm avoidance
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is related to ADHD (Gomez et al., 2017). Replicating this both for categorical diagnoses of
ADHD and ADHD symptoms may help provide guidance to clinicians and researchers
attempting to provide proxy estimations of ADHD symptoms in childhood.
Relatedly, future waves of longitudinal ADHD studies may include novel measures to
help either increase the consistency of ADHD symptom reports over time or provide a proxy,
like assessment of temperament traits. In the current study, temperament traits accounted for 1031% of the variability in childhood symptoms of ADHD, with a higher percentage explained in
self-report. Identifying other proxies of childhood ADHD symptoms that increase the variability
explained may improve clinical evaluation of ADHD. Consistent with a neurodevelopmental
perspective on the Research and Domain Criteria (RDoC) framework (Casey, Olivero, & Insel,
2014; Sanislow et al., 2010), investigating if dimensional transdiagnostic constructs (e.g.,
activity level, attention, memory, arousal) or different levels of analysis (e.g., molecular, circuit,
behavior, symptom), are related to symptoms over time may provide critical information. Not
only may a focus on RDoC framework to ADHD symptomology improve our understanding of
etiology, identify risk processes, and inform avenues for treatment, but also provide stable
avenues to assessing retrospective ADHD related symptoms to differentiate between inattentive
and hyperactive symptomology arising from neurodevelopmental causes compared to
symptomology arising from alternative causes (e.g., SUDs, anxiety, trauma, medical conditions).
Furthermore, research on the relationship between temperament and temporally stable constructs
such as molecular or circuit differences, may also provide a clinically-accessible avenue to
assessing these constructs in a diagnostic setting.
In line with these directions, it will be important to consider if temperament has utility in
the discernment of ADHD from other disorders. While ADHD requires symptom onset in
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childhood (APA, 2013), neurodevelopmental disorders are not unique to childhood onset. The
National Comorbidity Survey suggests that 31.9% of youth have anxiety disorders and 11.4% a
substance use disorder (Merikangas et al., 2010). The median age of onset for anxiety is six
(Merikangas et al., 2010). These are two classification of disorders that show significant
symptom overlap with ADHD (APA, 2013). Thus, establishing the presence of hyperactivity and
inattention alone in childhood does not indicate a definitive ADHD diagnosis. Investigation into
if there are differential relationships between temperament and inattention and hyperactivity
from ADHD compared to other disorders is an important area for future work.
ADHD is not alone in the significant delay to treatment (Wang et al., 2005). ASD is
another neurodevelopmental disorder (APA, 2013). ADHD and ASD are also often comorbid
(Jang, Matson, Williams, Tureck, Goldin, & Cervantes, 2013), while also demonstrating
overlapping symptoms (APA, 2013). Research suggests that, similarly to ADHD (Bruchmüller et
al., 2012; Oliva et al., 2020; Mowlem et al., 2018), girls, children of color, and those from lower
income households are significantly underdiagnosed with ASD (Barnard-Brak, Richman, &
Almekdash, 2019; Jo et al., 2015). As another neurodevelopmental disorder, parents and
individuals are often tasked in remembering what a child was like as symptoms must be present
in the early developmental period to diagnose ASD (APA, 2013). Others have commented on the
gatekeeping nature of an inequitably distributed ASD diagnosis to ASD services (Schwartz &
Sandall, 2010). Furthermore, there is a dearth of research on the consistency of retrospective
recall of ASD symptoms over time. Replication of the methods of the current study, as well as
proposed future directions, to determine if there are temperament correlates of early childhood
ASD symptom may help improve accurate diagnosis of ASD in adolescence and adulthood,
increasing appropriate access to services. Identifying distinct correlates with idiopathic ASD
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compared to idiopathic ADHD may help delineate between the two in those who present for
initial evaluations in adulthood.
Inattention and hyperactivity are not distinct to ADHD (APA, 2013). Further, the current
study only examined the impact of an ADHD diagnostic label on symptom recall, while it is
possible those symptoms may have been due to or attributed to other disorders such as ASD,
anxiety, or depression. In addition to recommendations above in full assessment of comorbid or
differential diagnoses, it may be helpful to examine what parents and children attribute to be the
cause of the behaviors/symptoms and how that affects recall. Even if an individual has bonda
fide ADHD, the likelihood of comorbidity is high (Merrill et al., 2019; Spencer et al., 2007).
Examining the impact of diagnostic label(s) and causal attribution of symptoms to these label(s)
may be a logical next step to the results of the current study. Moreover, the current study was
unable to identify those who may meet criteria for ADHD at either Time 1 or Time 2, as full
DSM-5 criteria beyond symptoms, impairment, and age of onset could not be assessed. A full
assessment of ADHD, comorbidities, and differential diagnoses may facilitate evaluation of
differences in patterns of recall among individuals who meet criteria for ADHD, but do or do not
have diagnoses of ADHD to anchor their recall on, to fully examine the effect of diagnostic
labels.
The current study focused on both child and parent factors that may affect recall of
symptoms and behaviors. There may additionally be individual and family factors that could
potentially affect symptom recall. For example, number of siblings, birth order, or sibling
behavior could feasibly affect ADHD symptom report. Parents compare their children to one
another and reference sibling behavior in their expectations of their children (Jensen, McHale, &
Pond, 2018). Additionally, parent-child attachment affects recall and self-perceptions (Irons,
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Gilbert, Baldwin, Baccus, & Palmer, 2006; Selcuk, Zayas, Günaydin, Hazan, & Kross, 2012).
Stronger parent-child attachment may affect how children see their own behavior, as well as how
parents viewed their children’s behavior. Family relationships and structure could then affect
recall and perception of ADHD consistent behaviors. Thus, future research that includes focus on
the whole family may also be helpful comprehensively understanding how parents and children
recall and understand ADHD symptoms.
While outside the aim of the current study, examination of the concordance between
parent and child report of symptoms at several time points may be interesting. The current study
highlighted that children and parents view themselves differently, consistent with previous
research (Bajeux et al., 2018). Understanding the effects of symptom report concordance on
recall, as well as what factors affect concordance, will be of utility to the empirical field of
ADHD.
While child age in the current study did not affect any variable of interest, developmental
age of the child could feasibly affect recall. Recall improves as children cognitively develop
(Cuvo, 1975). Further, the sample population was largely in early adolescence, and thus closer to
the age they were attempting to recall. Further, symptoms of ADHD decrease over time and only
15% of those who met full criteria for ADHD in childhood still do in adulthood (Faraone et al.,
2015). As adults are presenting for initial ADHD assessment for a variety of reasons (Taylor et
al., 2021), there is a need for future work to determine if results are consistent across a wide age
range. Assessing both chronological and developmental age in future, larger studies may be
important in understanding how well an individual can report on their own behavior at a specific
time point.
Conclusions
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ADHD is a prevalent and impairing neurodevelopmental disorder with long-term
negative outcomes in a variety of domains (Barkley et al., 2006; Molina et al., 2009). Despite the
prevalence of safe and effective treatments for ADHD (Faraone, 2003; Faraone & Buitelaar,
2010; Shaw et al., 2012), there is a significant delay to treatment and a low rate of lifetime
treatment contact for individuals with ADHD (Dakwar et al., 2014; Oliva et al., 2020). The
current study investigated the consistency of retrospective parental and self-report of childhood
symptoms and explored potential avenues to improving methods of accurately assessing past
symptoms of ADHD. Results suggested that individuals tend to underreport previous symptoms
of inattention and hyperactivity, both about themselves and their children. Further, retrospective
reports of ADHD symptoms were related more strongly to current symptoms, rather than actual
childhood symptoms, consistent with critique of the reliance on retrospective recall (Sharma et
al., 2020) and cognitive psychology literature (Olson & Cal, 1980; Klein et al., 2011; Wells et
al., 2014). This is troubling as underreporting childhood symptoms may lead to false-negative
diagnoses of ADHD, while the impact of current symptoms could lead to false-positive
diagnoses of ADHD.
The current study highlighted several temperament correlates of childhood ADHD
symptoms. Higher parent reported reward dependence and novelty-seeking were associated with
higher attention problems in childhood. Higher reward dependence and lower parent reported
self-directedness were associated with higher parent reported hyperactivity/impulsivity.
Regarding self-report, higher novelty-seeking and persistence were associated with greater selfreported inattention in childhood. Further, higher novelty-seeking and self-directedness and
lower reward dependence were associated with higher childhood hyperactivity. These results
provide preliminary data to suggest that adding questions about child temperament, specifically
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related to motivational processes and reward seeking may aid ADHD diagnostic processes.
Furthermore, the current study highlighted the tremendous need for future research in this
clinically and theoretically important area.
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Table 1
Temperament and Character Dimension Descriptions
Temperament
Description of
Description of Extreme
Dimension
Extreme High
Low
Harm Avoidance
Pessimistic, fearful,
Optimistic, daring,
shy, fatigable
outgoing, energetic
Novelty Seeking

Exploratory,
impulsive,
extravagant, irritable

Reserved, rigid, frugal,
stoical

Reward Dependence

Sentimental, open,
warm, sympathetic

Critical, detached,
independent

Persistence

Industrious,
determined,
ambitious,
perfectionist

Lazy, spoiled,
underachiever,
pragmatist

Self-Directedness

Responsible,
purposeful,
resourceful, selfaccepting, selfactualizing

Blaming, aimless,
helpless, defensive,
conflicted

Cooperativeness

Tolerant, empathic,
helpful, forgiving,
principled

Prejudiced, insensitive,
hostile, revengeful,
opportunistic

Self-Transcendence

Genuine, holistic,
Conventional,
transpersonal,
individualistic,
spiritual, idealistic,
skeptical, pragmatic,
contemplative
materialistic
Note. Based upon Cloninger, Syrakic, & Przybeck, 1998
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Table 2
Demographics

Variable

Clinic (n=17 parents;
n=10 children)
M (SD)
%

Lab (n=33 parents; n=30
children)
M (SD)
%

Age

41.58 (9.41)

47.61
(9.31)

F

η2

4.13*

0.09

X2

Total (N=50 parents;
N=40 children)
M (SD)
%
45.56
(9.68)

Gender

11.76%
Men

12.12%Men

0.01

12.00% Men

Sexual
Orientation

94.12%
Heterosexual

81.82%
Heterosexual

1.32

86.00%
Heterosexual

Marital Status

82.35%
Married

66.67%
Married

4.35

72.00%
Married

SES

52.94%
$100,000$200,000

51.52%
$50,000$100,000

9.03

44.00%
$50,000$100,000

Education

58.82%
Graduate
Degree

54.55%
Graduate
Degree

5.05

56.00%
Graduate
Degree

Parent
Depression
(PHQ-2)

2.16 (1.19)

2.33 (1.54)

0.62

0.01

2.28
(1.41)

Parent
Anxiety
(PHQ-2)

1.52 (1.07)

1.83 (1.27)

2.41

0.05

1.74
(1.19)
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Parent ADHD
Symptoms
(ASRS
Screener)

10.25 (5.50)

9.10 (4.77)

1.91

0.04

Parent Mental
Health
Diagnoses

76.50% No
Mental Health
Diagnoses

Child Age
(Time 1)

11.04 (2.22)

10.56
(2.86)

0.34

0.01

10.72
(2.65)

Child Age
(Time 2)

12.49 (2.13)

14.37
(3.35)

3.13

0.06

13.72
(3.10)

Time Between
Evaluations
(years)
Child Gender

1.50 (0.57)

3.81 (1.98)

20.58***

0.30

3.06
(1.98)

66.70% No
Mental Health
Diagnoses

9.85
(5.07)

3.51

70.00% No
Mental Health
Diagnoses

64.71%
Boys

51.52% Boys

0.35

56.00% Boys

Child Sexual
Orientation

80.00%
Heterosexual

80.00%
Hetero-sexual

1.60

80.00%
Heterosexual

Child Race

100%
White

66.67% White

16.62**

92.00% White

18.18% Yes

2.18

24.00% Yes

42.40% One
or more
Mental Health
Diagnosis

21.07**

66.00% One
or more
Mental Health
Diagnoses

Child ADHD
Diagnosis
Child Mental
Health
Diagnoses

35.29% Yes

82.40% One
or more
Mental Health
Diagnosis
Note: * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 3.
Parent Predictor and Outcome Variables
Clinic (n=17 parents)

Lab (n=33 parents)

Total (N=50 parents)

Variable

M (SD)

M (SD)

F

η2

M (SD)

Parent Report ADHD-RS-5
(Current) Inattention

16.29 (5.16)

9.55 (7.56)

11.15**

0.20

11.84 (7.51)

Parent Report ADHD-RS-5
(Current) Hyperactivity

12.94 (7.86)

8.15 (7.69)

4.29*

0.05

9.78 (8.00)

Parent Report
(Current) ADHD-RS-5 Total

28.24 (2.09)

17.70 (14.08)

6.92**

0.13

21.62 (14.31)

Parent Report Global
Impairment on IRS

51.68 (25.82)

37.40 (32.03)

1.88

0.05

42.39 (30.41)

Parent Report Time 1
Attention Problems T-Score
(BASC-2/3)

53.00 (12.04)

55.09 (12.51)

0.32

0.01

54.38 (12.27)

Parent Report Time 1
Hyperactivity T-Score
(BASC-2/3)

53.59 (7.54)

57.46 (12.47)

1.37

0.03

56.14 (11.12)

Parent Report Retrospective
Attention Problems T-Score
(BASC-3)

52.71 (12.11)

39.40 (15.55)

9.46**

0.17

44.02 (15.85)

Parent Report Retrospective
Hyperactivity T-Score
(BASC-3)

52.40 (10.87)

43.84 (12.97)

5.41*

0.10

46.75 (12.97)
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Consistency Score for Parent
Report Attention Problems

-1.14 (10.37)

-15.70 (10.64)

19.87***

0.31

-10.75 (12.55)

Consistency Score for Parent
Report Hyperactivity

-1.19 (9.07)

-13.65 (9.76)

19.12***

0.29

-9.41 (11.17)

Parent Report Novelty
Seeking

7.38 (2.71)

8.87 (2.32)

0.85

0.20

8.35 (2.53)

Parent Report Harm
Avoidance

8.58 (3.61)

10.50 (2.47)

0.05

0.00

9.71 (3.10)

Parent Report Reward
Dependence

3.59 (1.28)

4.09 (1.49)

0.09

0.00

3.92 (1.43)

Parent Report Persistence

2.47 (1.23)

2.81 (1.11)

2.01

0.04

2.69 (1.15)

Parent Report SelfDirectedness

8.00 (2.19)

9.29 92.72)

0.08

0.00

8.83 (2.60)

Note: * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 4
Self-Report of Predictor and Outcome Variables
Clinic (n=10 children)

Lab (n=30 children)

Total (N=40 children)

Variable

M (SD)

M (SD)

F

η2

M (SD)

Self-Report ADHD-RS-5
(Current) Inattention

10.20 (6.58)

9.57 (6.75)

0.09

0.00

9.73 (5.76)

Self-ReportADHD-RS-5
(Current) Hyperactivity

9.80 (6.27)

8.03 (7.13)

0.49

0.10

8.48 (6.89)

Self-Report ADHD-RS-5
(Current) Total

19.00 (11.43)

17.20 (11.72)

0.31

0.01

18.20 (11.72)

Self-Report Global Impairment on IRS

13.96 (1.26)

13.97 (0.97)

0.25

0.01

13.97 (0.73)

Self-Report Time 1 Attention Problems
T-Score (BASC-2/3)

53.63 (9.44)

50.09 (10.77)

0.26

0.01

51.03 (10.39)

Self-Report Time 1 Hyperactivity TScore (BASC-2/3)

56.13 (13.01)

57.46 (12.47)

1.22

0.03

52.07 (9.79)

Self-Report Retrospective Attention
Problems T-Score (BASC-3)

50.75 (8.83)

42.56 (9.04)

3.12

0.08

44.55 (9.54)

Self-Report Retrospective Hyperactivity
T-Score (BASC-3)
Consistency Score for Self-Report
Attention Problems

54.00 (14.23)

48.21 (11.91)

0.93

0.02

49.62 (12.56)

-4.33 (7.53)

-9.37 (8.73)

1.28

0.03

-8.16 (8.59)
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Consistency Score for Self-Report
Hyperactivity

-3.29 (8.46)

-4.62 (8.98)

0.07

0.00

-4.29 (8.72)

Self-Report Novelty Seeking

8.95 (1.54)

9.48 (2.42)

0.56

0.02

9.35 (2.22)

Self-Report Harm Avoidance

11.64 (2.77)

9.43 (2.77)

3.42

0.08

10.00 (2.93)

Self-Report Reward Dependence

4.90 (1.10)

3.86 (1.48)

4.10*

0.10

4.12 (1.45)

Self-Report Persistence

3.00 (1.16)

2.78 (1.13)

0.06

0.00

2.84 (1.13)

Self-Report Self-Directedness

10.00 (2.00)

9.00 (3.13)

0.59

0.02

9.26 (2.89)

Note: * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 5
Measures by Informant
Construct

Parent Report
Self
Child
Current
Past
Demographics Age,
gender,
sexual
orientation,
marital
status,
SES,
education,
PHQ-4
ADHD
Symptoms
Impairment
Temperament

6 Item
ASRS
-

BASC2/BASC-3
-

Child Report
Retrospective
Age
(researcher
provided),
ADHD
diagnoses,
other
diagnoses,
medication,
and treatment
history
BASC-3
JTCI

Current
Past
Age, gender,
marital status,
SES, education,
ADHD diagnoses,
other diagnoses,
PHQ-4

Retrospective
Age (researcher
provided),
ADHD
diagnoses, other
diagnoses,
medication, and
treatment
history

Current
Age, gender,
marital
status, SES,
education,
ADHD
diagnoses,
other
diagnoses

ADHD-RS-5 or
ASRS
IRS
-

BASC-3

ADHD-RS-5
or ASRS
IRS
-

BASC2/BASC-3
-

JTCI
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Table 6
Planned Analyses
Hypothesis Statistical Measure
1a
ANCOVA

2a

2b

Independent Variable(s)
Time (Past vs. Retrospective)

Dependent Variable(s)
Parental ADHD Symptom Report

ANCOVA

Time (Past vs. Retrospective)

Self ADHD Symptom Report

ANCOVA

Diagnosis (yes/no)

ANCOVA

Diagnosis (yes/no)

Recall Consistency Score for ParentReport of ADHD Symptoms
Recall Consistency Score for SelfReport of ADHD Symptoms

Linear Regression

1. Time since initial evaluation
2. Past symptoms
3. Current symptoms and
impairment
1. Time since initial evaluation
2. Past symptoms
3. Current symptoms and
impairment
1. Time since initial evaluation
2. Parental mental health
symptoms
1. Time since initial evaluation
2. Parent Report NoveltySeeking, Harm Avoidance,
Persistence, and SelfDirectedness
1. Time since initial evaluation
2. Parent Report NoveltySeeking, Harm Avoidance,
Persistence, and SelfDirectedness

2c

Linear Regression

3a

Linear Regression

Retrospective Parent ADHD Symptoms

Retrospective Self-Report ADHD
Symptoms
Recall Consistency Score for ParentReport of ADHD Symptoms
Past Parent Report of ADHD
Symptoms

Retrospective Parent Report ADHD
Symptoms
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3b

Table 7

Linear Regression

1. Time since initial evaluation
2. Parent Report NoveltySeeking, Harm Avoidance,
Persistence, and SelfDirectedness
1. Time since initial evaluation
2. Self-Report Novelty-Seeking,
Harm Avoidance,
Persistence, and SelfDirectedness
1. Time since initial evaluation
2. Self-Report Novelty-Seeking,
Harm Avoidance,
Persistence, and SelfDirectedness
1. Time since initial evaluation
2. Self-Report Novelty-Seeking,
Harm Avoidance,
Persistence, and SelfDirectedness

Current Parent Report ADHD
Symptoms

Past Self-Report ADHD Symptoms

Retrospective Self-Report ADHD
Symptoms

Current Self-Report ADHD Symptoms
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Correlation Matrix of Parental Outcome Variables
Variable
1
2
3
4
1 Current
1.00
Inattention

5

6

7

2 Current
.73**
Hyperactivity

1.00

3 Impairment

.69**

.60**

1.00

4 Childhood
Attention
Problems

.55**

.42**

.53**

1.00

5 Childhood
.43**
Hyperactivity

.56**

.28*

.67**

1.00

6 Retrospective .70**
Attention
Problems

.84**

.49**

.42**

.57**

1.00

7 Retrospective .84**
Hyperactivity

.67**

.63**

.56**

.49**

.80**

1.00

8 Hyperactivity .38**
Consistency
Score

.41**

.28*

-0.19 -.34*

.58**

.43**

8

1.00

9

10

11

12

13

14

15

16

17
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9 Attention
Problems
Consistency
Score
10 NoveltySeeking

.48**

.40**

0.25

-0.26 -0.05

0.02

-0.06

0.05

0.19

11 Harm
Avoidance

-0.05

-0.10

12 Reward
Dependence

0.04

13 Persistence

.55**

.66**

.68**

1.00

-0.04 -0.16 -0.07

-0.14 -0.25 1.00

-0.03 0.04

0.02

-0.07 0.04

-0.10 0.01

.40**

1.00

0.02

0.15

0.23

-0.05 -0.06

-0.28 -.31*

0.27

0.28

1.00

-0.16

0.01

-0.08 -0.01 -0.12 0.06

-0.11 .43**

0.14

0.14

1.00

14 SelfDirectedness

-0.16

-0.19

-0.05 -0.01 -0.17 -0.22 -0.25

-0.08 -.28*

.43**

.35*

0.19

15 Parent PHQ
Anxiety

0.10

-0.02

0.1

0.17

0.04

-0.03 0.07

-0.08 -0.06 0.11

16 Parent PHQ
Depression

0.16

0.26

0.17

0.08

0.16

0.16

0.1

0.02

0.01

-0.12 -0.25 -.30*

17 Parent
ADHD
symptoms

0.11

0.21

-0.02 -0.12 0.03

0.19

0.06

0.19

0.13

0.08

0.26

Note: * p < 0.05, ** p < 0.01, *** p < 0.001

-0.11

0.19

.37**

-0.07 -0.15 -0.18

0.00

-0.18

-0.09 0.23

1.00

-0.14 1.00

-.35*

.56**

1.00

0.18

0.01

0.15 1.00
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Table 8
Correlation Matrix of Self-Report Outcome Variables
Variable
1
2
3
4
1 Current
1.00
Inattention

5

6

7

2

Current
.71**
Hyperactivity

1.00

3

Impairment

0.21

.32*

1.00

4

Childhood
Attention
Problems

.38*

.37*

0.13

1.00

5

Childhood
.57**
Hyperactivity

.66**

0.03

.55**

1.00

6

Retrospective .64**
Attention
Problems

.62**

0.07

.60**

.73**

1.00

7

Retrospective .54**
Hyperactivity

.61**

0.08

.49**

.77**

.89**

1.00

8

Hyperactivity 0.15
Consistency
Score

0.15

0.09

0.09

-0.03

.49**

.62**

8

1.00

9

10

11

12

13

14
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9

Attention
Problems
Consistency
Score
10 NoveltySeeking

0.29

0.29

-0.06

-.45**

0.2

.45**

.44**

.44**

1.00

.48**

.52**

0.16

.47**

.39*

.42**

0.26

-0.06

-0.06

1.00

11 Harm
Avoidance

0.23

.32*

0.08

.32*

.39*

0.26

0.14

-0.26

-0.07

.39*

1.00

12 Reward
Dependence

0.16

0.15

0.15

0.23

0.14

.35*

0.16

0.08

0.14

.36*

0.29

1.00

13 Persistence

0.14

0.18

-0.1

.42**

.34*

0.17

0.21

-0.09

-0.27

.42**

.37*

0.24

1.00

14 SelfDirectedness

.50**

.53**

.39*

0.26

.40**

.46**

.32*

0

0.22

.54**

.39*

.49**

0.21

Note: * p < 0.05, ** p < 0.01, *** p < 0.001

1.00
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Table 9
Means and Standard Deviations for Consistency Scores by ADHD Diagnostic Status
Parent Attention
Parent Hyperactivity
Problems Consistency
Consistency Score
Score
ADHD Diagnosis Mean (SD)
Mean (SD)
Yes (n=12)
-6.41 (10.45)
-6.35 (12.50)
No (n=37)
-12.05 (14.26)
-10.71 (20.66)

ADHD Diagnosis
Yes (n=9)
No (n=30)

Self-Report Attention
Problems Consistency
Score
Mean (SD)
-6.54 (8.53)
-9.33(8.27)

Self-Report
Hyperactivity
Consistency Score
Mean (SD)
-0.32(10.58)
-4.85(6.92)

85
Table 10
Results of Complete Results from ANCOVAs

Hypothesis
h1 Attention
Problems

Parent Report
Source
F
p
Time (Time 1 vs. 6.04
0.02
Time 2)
Time * Time Since 0.07
0.79
Initial Evaluation
Time*Site 19.51

h1 Hyperactivity

0.002

η2
0.52
0.002

0.29

Time (Time 1 vs. 3.41
Time 2 Hyperactivity)

0.06

0.07

Time (Time 1 vs. Time 7.76
2 Hyperactivity)

0.01

0.17

Time * Time Since 2.36
Initial Evaluation

0.13

0.05

Time * Time Since Initial 0.08
Evaluation

0.77

0.002

<.001

0.27

Time Since Initial 0.00
Evaluation

0.99

0.00

Time Since Initial 0.14
Evaluation

0.97

0.00

ADHD Diagnosis 0.29
(Yes/No)

0.60

0.01

ADHD Diagnosis 0.71
(Yes/No)

0.40

0.02

<.001

0.27

Time Since Initial 2.14
Evaluation

0.15

0.05

Time Since Initial 0.61
Evaluation

0.44

0.02

ADHD Diagnosis 0.02
(Yes/No)
Site 14.72

0.88

0.00

ADHD Diagnosis 2.80
(Yes/No)

0.10

0.07

<.001

0.25

Site 16.54
h2a Consistency
Score
Hyperactivity

0.11

Self-Report
Source
F
p
Time (Time 1 vs. Time 41.01
<.001
2)
Time * Time Since Initial 0.07
0.79
Evaluation

<.001

Time*Site 17.38
h2a Consistency
Score Attention
Problem

η2
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Table 11
Results of Linear Regressions from Hypothesis 2 (Parent Report)
Hypothesis Dependent
Variable
h2b
Retrospective
Parent Report
Attention Problems

Step
1

2

3

β

t

Model

R2
0.17

F
(change)
4.66

p
0.01

Time Since Initial
Evaluation

0.03

0.21

0.84

Site

-0.40

-2.99

0.004

Model

0.52

34.63

<.001

Time Since Initial
Evaluation

0.02

0.17

0.87

Site

-0.45

-4.37

<.001

Time 1
Attention Problems

0.60

5.89

<.001

Model

0.73

16.81

<.001

Time Since Initial
Evaluation

0.01

0.13

0.90

Site

-0.14

-1.41

0.17
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h2b

Retrospective
Parent Report
Hyperactivity

1

2

3

Time 1
Attention Problems

0.21

1.95

0.06

Current Inattentive
Symptoms

0.66

5.29

<.001

Current Impairment

0.003

0.04

0.97

Model

0.11

2.89

0.07

Time Since Initial
Evaluation

0.09

0.66

0.52

Site

-0.31

-2.20

0.03

Model

0.53

40.50

<.001

Time Since Initial
Evaluation

0.15

1.41

0.16

Site

-0.41

-3.94

<.001

Time 1 Hyperactivity

0.66

6.36

<.001

Model
Time Since Initial
Evaluation

0.75
0.05

0.67

19.73

<.001
0.51
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h2c

Consistency Score
Attention Problems

1

2

Site

-0.17

-1.91

0.06

Time 1
Hyperactivity

0.24

2.31

0.06

Current Hyperactive
Symptoms

0.68

5.70

<.001

Current Impairment

-0.03

-0.36

0.72

Model

0.28

10.48

<.001

Time Since Initial
Evaluation

0.03

0.21

0.83

Site

-0.55

-4.50

<.001

Model

0.23

0.06

0.98

Time Since Initial
Evaluation

0.03

0.25

0.80

Site

-0.55

-4.23

<.001

Parental ADHD
Symptoms

0.01

0.10

0.92

Parental Anxiety
Symptoms

-0.03

-0.17

0.86

Parental Depressive
Symptoms

0.06

0.39

0.70
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h2c

Consistency Score
Hyperactivity

1

2

Model

0.29

11.02

<.001

Time Since Initial
Evaluation

0.19

1.54

0.13

Site

-0.51

-4.19

<.001

Model

0.25

0.25

0.86

Time Since Initial
Evaluation

0.20

1.56

0.13

Site

-0.49

-3.86

<.001

Parental ADHD
Symptoms

0.07

0.53

0.60

Parental Anxiety
Symptoms

-0.05

-0.30

0.76

Parental Depressive
Symptoms

0.09

0.58

0.57
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Table 12
Results of Linear Regressions from Hypothesis 2 (Self-Report)
Hypothesis
Dependent Variable
Step
H2b
Retrospective Self1
Model
Report Attention
Problems
Time Since Initial Evaluation
2

3

Retrospective SelfReport Hyperactivity

1

β

0.09

t

R2
0.01

F (change)
0.28

0.53

Model

0.60
0.60

0.36

20.77

<0.001

Time Since Initial Evaluation

0.06

0.44

0.66

Time 1
Attention Problems

0.60

4.56

<0.001

Model

0.57

8.29

0.001

Time Since Initial Evaluation

0.07

0.64

0.52

Time 1
Attention Problems

0.42

3.51

0.001

Current Inattentive
Symptoms

0.50

4.07

<0.001

Current Impairment

-0.09

-0.80

0.43

Model

0.001

0.02

0.88
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Time Since Initial Evaluation
2

3

0.03

0.16

Model

0.88
0.59

53.02

<0.001

Time Since Initial Evaluation

-0.03

-0.27

0.79

Time 1 Hyperactivity

0.77

7.28

<0.001

Model

0.61

0.94

0.40

Time Since Initial Evaluation

-0.04

-0.39

0.70

Time 1
Hyperactivity

0.64

4.43

<0.001

Current Hyperactive
Symptoms

0.19

1.26

0.22

Current Impairment

<0.001

-0.003

1.00
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Table 13
Results of Linear Regressions from Hypothesis 3 (Parent Report)
Hypothesis Dependent
Variable
h3a
Time 1 Parent
Report Attention
Problems

Step
1

2

Time 1 Parent
Report
Hyperactivity

1

β

t

Model

R2
0.01

F
(change)
0.16

p
0.86

Time Since Initial
Evaluation

0.02

0.12

0.90

Site

0.08

0.55

0.59

Model

0.12

1.06

0.59

Time Since Initial
Evaluation

0.03

0.22

0.82

Site

0.05

0.29

0.77

Novelty-Seeking

0.23

1.28

0.20

Harm Avoidance

-0.06

-0.31

0.76

Reward Dependence

0.27

1.73

0.09

Persistence

-0.13

-0.78

0.44

Self-Directedness

-0.16

-0.92

0.36

Model

0.03

0.84

0.44
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2

h3b

Retrospective
Parent Report
Attention Problems

1

2

Time Since Initial
Evaluation

-0.08

-0.57

0.57

Site

0.16

1.07

0.29

Model

0.17

1.37

0.31

Time Since Initial
Evaluation

-0.01

-0.08

0.94

Site

0.20

1.29

0.20

Novelty-Seeking

-0.03

-1.16

0.88

Harm Avoidance

0.03

0.20

0.84

Reward Dependence

0.31

2.03

0.05

Persistence

-0.12

-0.78

0.44

Self-Directedness

-0.30

-1.77

0.08

Model

0.17

4.67

0.01

Time Since Initial
Evaluation

0.03

0.21

0.84

Site

-0.40

-2.99

0.004

Model
Time Since Initial
Evaluation

0.27
0.12

0.83

1.18

0.05
0.41

94

Retrospective
Parent Report
Hyperactivity

1

2

Site

-0.41

-2.93

0.006

Novelty-Seeking

0.05

0.27

0.79

Harm Avoidance

0.29

1.83

0.08

Reward Dependence

0.04

0.30

0.77

Persistence

-0.06

-0.39

0.70

Self-Directedness

-0.32

-2.03

0.05

Model

0.11

2.89

0.07

Time Since Initial
Evaluation

0.09

0.66

0.522

Site

-0.31

-2.20

0.03

Model

0.18

0.76

0.25

Time Since Initial
Evaluation

0.15

1.02

0.31

Site

-0.29

-1.93

0.06

Novelty-Seeking

-0.17

-0.95

0.35

Harm Avoidance

0.17

0.99

0.33

Reward Dependence

0.07

0.46

0.65
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h3c

Current Parent
Report Attention
Problems

1

2

Current Parent
Report
Hyperactivity

1

Persistence

0.18

1.14

0.26

Self-Directedness

-0.23

-1.44

0.17

Model

0.19

5.35

0.01

Time Since Initial
Evaluation

0.02

0.15

0.88

Site

-0.43

-3.22

0.002

Model

0.56

2.14

0.06

Time Since Initial
Evaluation

0.06

0.41

0.68

Site

-0.45

-3.20

0.003

Novelty-Seeking

0.22

1.31

0.20

Harm Avoidance

0.08

0.49

0.63

Reward Dependence

0.13

0.88

0.39

Persistence

-0.18

-1.21

0.23

Self-Directedness

-0.19

-1.17

0.25

Model

0.09

2.32

0.11

Time Since Initial
Evaluation

0.09

0.64

0.53

Site

-0.28

-1.95

0.06
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2

Model

0.13

0.39

0.85

Time Since Initial
Evaluation

0.13

0.84

0.41

Site

-0.27

-1.74

0.09

Novelty-Seeking

0.01

0.04

0.97

Harm Avoidance

0.06

0.31

0.76

Reward Dependence

0.13

0.83

0.41

Persistence

0.05

0.32

0.75

Self-Directedness

-0.22

-1.26

0.22
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Table 14
Results of Linear Regressions from Hypothesis 3 (Self Report)
Hypothesis Dependent
Variable
h3a
Time 1 Self-Report
Attention Problems

Step
1

2

β

t

Model

R2
0.01

F
(change)
0.26

p
0.78

Time Since Initial
Evaluation

0.02

0.14

0.89

Site

-0.11

-0.65

0.52

Model

0.33

2.95

0.06

Time Since Initial
Evaluation

0.15

0.97

0.34

Site

-0.12

-0.67

0.52

Novelty-Seeking

0.43

2.12

0.04

Harm Avoidance

0.01

0.07

0.95

Reward Dependence

-0.01

-0.08

0.94

Persistence

0.25

1.50

0.15

Self-Directedness

-0.02

-0.10

0.92
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Time 1 Self-Report
Hyperactivity

1

2

h3b

Retrospective SelfReport Attention
Problems

1

2

Model

0.03

0.63

0.54

Time Since Initial
Evaluation

0.03

0.19

0.85

Site

-0.17

-1.03

0.31

Model

0.32

2.76

0.06

Time Since Initial
Evaluation

0.12

0.76

0.45

Site

-0.16

-0.92

0.37

Novelty-Seeking

0.22

1.10

0.28

Harm Avoidance

0.11

0.59

0.56

Reward Dependence

-0.22

-1.20

0.24

Persistence

0.20

1.19

0.24

Self-Directedness

0.30

1.55

0.13

Model

0.08

1.53

0.23

Time Since Initial
Evaluation

0.03

0.16

0.87

Site

-0.27

-1.66

0.11

Model

0.36

2.78

0.03
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Retrospective SelfReport
Hyperactivity

1

2

Time Since Initial
Evaluation

0.16

1.05

0.30

Site

-0.28

-1.66

0.11

Novelty-Seeking

0.38

1.94

0.06

Harm Avoidance

-0.12

-0.64

0.53

Reward Dependence

0.03

0.19

0.85

Persistence

-0.01

-0.05

0.96

Self-Directedness

0.27

1.42

0.17

Model

0.03

0.54

0.59

Time Since Initial
Evaluation

-0.01

-0.08

0.94

Site

-0.17

-1.03

0.31

Model

0.17

1.07

0.40

Time Since Initial
Evaluation

0.09

0.52

0.61

Site

-0.20

-1.05

0.30

Novelty-Seeking

0.19

0.83

0.41

Harm Avoidance

-0.14

-0.69

0.49
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h3c

Current SelfReport Attention
Problems

1

2

Current SelfReport
Hyperactivity

1

Reward Dependence

-0.10

-0.50

0.62

Persistence

0.15

0.78

0.44

Self-Directedness

0.27

1.28

0.21

Model

0.003

0.05

0.95

Time Since Initial
Evaluation

-0.02

-0.10

0.92

Site

-0.05

-0.31

0.76

Model

0.35

3.43

0.04

Time Since Initial
Evaluation

0.11

0.71

0.49

Site

-0.10

-0.60

0.55

Novelty-Seeking

0.40

2.02

0.05

Harm Avoidance

-0.07

-0.37

0.71

Reward Dependence

-0.19

-1.05

0.30

Persistence

-0.04

-0.25

0.80

Self-Directedness

0.41

2.17

0.04

Model
Time Since Initial
Evaluation

0.02
0.09

0.53

0.38

0.69
0.60
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Site
2

-0.09

-0.56

Model

0.58
0.46

5.31

0.003

Time Since Initial
Evaluation

0.23

1.61

0.12

Site

-0.16

-1.05

0.30

Novelty-Seeking

0.49

2.69

0.01

Harm Avoidance

-0.04

-0.24

0.81

Reward Dependence

-0.26

-1.63

0.11

Persistence

-0.02

-0.11

0.91

Self-Directedness

0.42

2.43

0.02

102
Table 15
Significant Predictors of Outcome Variables by Effect Size
Dependent Variable
Construct
Informant
ADHD Symptom Domain
Childhood
Symptoms
(Time 1)

Parent

Small Effect

Attention Problems
Hyperactivity
-

Self

Attention Problems

Predictor
Medium Effect
Reward
Dependence

Large Effect
-

Novelty-Seeking
Reward
Dependence

-

Self-Directedness

-

Novelty-Seeking
-

Hyperactivity

Persistence

-

Novelty-Seeking

-

Reward
Dependence

-

Self-Directedness
Consistency
Scores

Parent

Attention Problems
Hyperactivity

Self

-

-

-

-

-

-

-

-

-

-

ADHD Diagnostic
Status

-

Attention Problems

Hyperactivity
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Retrospective Parent
Report

Attention Problems

Harm Avoidance
-

Hyperactivity

Time 1
Hyperactivity
-

Self

Self-Directedness

Attention Problems

Current
Hyperactivity

Self-Directedness
Time 1 Attention
Problems

-

Current Inattention
Symptoms

Novelty-Seeking

Current Inattention
Symptoms
-

Self-Directedness
Hyperactivity
Current
Symptoms

Parent

Attention Problems
Hyperactivity

Self

-

Attention Problems

Self-Directedness
Novelty-Seeking
Self-Directedness

Time 1
Hyperactivity
-

Novelty-Seeking
-

Hyperactivity

Self-Directedness

-

Self-Directedness
-

Reward
Dependence

-

Novelty-Seeking
Note. Effect size for regression β<0.2 small; .2<β<0.5 medium; β>0.5 large (Acock et al., 2014) and η2 = 0.01 small; η2 =
0.06 medium; η2 = 0.14 large (Field, 2005).
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